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( 1 )  Assemble  Sealed  Beam  Unit.  Place  door  around  front  of 
sealed  beam  lamp-unit  with  split  in  moulding  at  bottom.  Locate  re- 
taining ring  with  clips  at  back  of  sealed  beam  lamp-unit  and  force 
three  retaining  ring  springs  under  flange  of  door. 

(2)  Connect  Wires.  Install  light  wire  under  screw  head  at 
rear  of  sealed  beam  lamp-unit  and  tighten  screw  securely.  Attach 
ground  wire  to  retaining  ring  in  the  same  manner. 

(3)  Install  Sealed  Beam  Lamp-Unit.  Installed  sealed  beam 
unit  assembly  in  light  body  with  moulding  clip  engaged  in  slot  at 
top  of  body.  Install  retaining  screw  at  bottom  of  moulding. 

d.  Blackout  Driving  Light  Assembly  Removal  (fig.  111). 

(1)  Disconnect  Wire.  Loosen  screw  attaching  blackout  driv- 
ing light  wire  to  junction  block  located  on  inside  of  left-hand  fender 
skirt  and  remove  wire.  Pull  wire  out  of  fender  skirt  and  fender  re- 
inforcement. 

(2)  Remove  Light.  Remove  nut,  lock  washer,  special  washer, 
and  external  toothed  lock  washer  from  bolt  attaching  blackout  driv- 
ing light  to  bracket  on  fender.  Lift  light  up,  pulling  wire  out  of 
fender. 

e.  Blackout  Driving  Light  Assembly  Installation  (fig.  111). 

(1)  Install  Light.  Place  light  on  fender  with  wire  inserted 
through  hole  in  fender  and  the  mounting  bolt  through  bracket.  In- 
stall, in  the  order  named,  external  toothed  lock  washer,  special 
washer,  lock  washer,  and  nut.  Draw  nut  up  finger-tight. 

(2)  Connect  Wire.  Thread  wire  through  hole  in  fender  re- 
inforcement and  through  fender  skirt.  Connect  wire  to  junction  block 
with  harness  wire  of  matching  color  and  tighten  screw  securely. 

(3)  Adjust  Light.  Hold  light  so  the  beam  visor  is  in  a  hori- 
zontal position,  pointing  straight  ahead  of  the  vehicle,  and  tighten 
mounting  nut  securely. 

123.    BLACKOUT  MARKER  LIGHTS. 

a.  Description.  Blackout  marker  lights  (fig.  Ill)  are  mounted 
on  the  fenders  at  the  side  of  each  headlight,  and  are  illuminated  only 
when  the  main  light  switch  on  instrument  panel  is  in  "BLACKOUT" 
position.  Blackout  marker  lights  incorporate  a  specially  designed  lens 
and  a  colored  filter  which  diffuses  the  light  beam. 

b.  Door,  Gasket,  and  Lamp  Removal  (fig.  111).  These  parts 
can  be  removed  with  assembly  mounted  on  vehicle.  Remove  screw 
at  bottom  of  marker  light  door.  Pull  door  out  at  bottom  and  lift  up 
to  disengage  door  clip  from  light  body.  Remove  door  gasket  from 
inside  of  body.  Push  lamp  inward  and  turn  to  left  to  remove  lamp 
from  socket. 

c.  Door,  Gasket,  and  Lamp  Installation  (fig.  111).  Insert  lamp 
in  socket  and  turn  to  right.  Test  lamp  by  turning  light  switch  on.  In- 
stall door  gasket  in  light  body.  Install  door  assembly  on  light  body 
with  clip  on  door  engaging  slot  at  top  of  body.  Install  door  retaining 
screw  at  bottom  of  door  and  tighten  securely. 
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d.  Blackout  Marker  Lights  Removal. 

(1)  Disconnect  Wire.  Disconnect  blackout  marker  light  wire 
from  harness  by  pulling  plug  on  wire  out  of  socket  on  harness.  Pull 
wire  out  of  clip  on  inside  of  fender  skirt,  withdraw  from  hole  in 
fender  skirt,  and  remove  from  clip  under  fender  reinforcement. 

(2)  Remove  Fender  Reinforcement.  Remove  nut  and  in- 
ternal-external toothed  lock  washet  from  bolts  at  each  end  of  rein- 
forcement. Remove  nuts,  lock  washers,  and  flat  washers  from  two 
bolts  attaching  fender  reinforcement  .to  fender  and  headlight  bracket. 
Remove  reinforcement.  Rear  bolt  will  be  withdrawn  with  reinforce- 
ment. 

(3)  Remove  Blackout  Marker  Light.  Pull  loom  off  blackout 
marker  light  mounting  stud  and  wire.  Remove  nut  and  internal- 
external  toothed  lock  washer  from  mounting  stud.  Remove  black- 
out marker  light  by  raising  it  up  and  pulling  wire  out  of  fender. 

e.  Blackout  Marker  Lights  Installation. 

( 1 )  Install  Blackout  Marker  Light.  Insert  blackout  marker 
light  wire  and  mounting  stud  through  fender.  Make  sure  dowel  on 
light  base  is  in  dowel  hole  in  fender.  Slide  internal-external  toothed 
lock  washer  and  nut  over  wire  and  install  on  mounting  stud.  Tighten 
nut  securely.  Insert  wire  through  loom  and  force  loom  over  mounting 
stud  up  to  the  nut. 

(2)  Install  Fender  Reinforcement.  Insert  wire  and  loom 
through  hole  in  fender  reinforcement  and  position  reinforcement 
against  fender  with  bolt  through  rear  end  of  reinforcement  inserted 
through  fender,  skirt,  and  hood  side  panel  bracket.  Install  nuts,  lock 
washers,  and  fiat  washers  on  two  bolts  attaching  reinforcement  to 
fender  and  headlight  bracket,  being  sure  wire  clip  is  in  place  under 
fiat  washer  on  rearward  bolt.  Draw  nuts  up  finger-tight.  Install  and 
tighten  bolts,  internal-external  toothed  lock  washers,  and  nuts  at 
each  end  of  reinforcement.  Tighten  the  two  nuts  oh  bolts  at  head- 
light bracket. 

(3)  Connect  Wire.  Install  wire  and  loom  in  clip  under  re- 
inforcement and  insert  wire  through  fender  skirt.  Be  sure  grommet  is 
in  place  in  fender  skirt.  Insert  plug  on  wire  into  socket  on  harness 
and  install  wire  and  loom  in  clip  on  inside  of  fender  skirt. 

124.    STOP  AND  TAILLIGHTS. 

a.  Description.  The  stop  and  taillights,  mounted  at  the  rear 
corners  of  the  vehicle,  consists  of  two  units.  The  left-hand  light  in- 
corporates a  combination  stop  and  tail  lamp-unit  in  the  upper  por- 
tion, and  a  blackout  taillight  lamp-unit  in  the '  lower  portion  (fig. 
112).  The  right-hand  light  incorporates  a  blackout  stop  lamp-unit  in 
the  upper  portion,  and  a  blackout  tail  lamp-unit  in  the  lower  portion 
(fig.  112).  The  beams  of  stop  and  taillights  are  diffused  so  that  they 
are  not  visible  from  above.  . 

b.  Lamp-Unit  Removal  (fig.  112).  Remove  two  screws  attach- 
ing door  to  light  body  and  remove  door.  Remove  each  lamp-unit  [B.O. 
stop—  (GM-5933 121)    Ml-01-07408;   B.O.   tail—  (GM-5933078) 
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SERVICE  STOP  AND  TAIUIGHT  BLACKOUT  STOP  AND  TAILLIGHT 

A  SERVICE  STOP  AND  TAIL  LAMP  UNIT  E  DOOR  RETAINING  SCREW 

B  BLACKOUT  STOP  LAMP  UNIT  F  LIGHT  BODY 

C  BLACKOUT  TAIL  LAMP  UNIT  G  MOUNTING  STUD 

D  LAMP  UNIT  DOOR 


RA  PD  333023 

Figure  1 1 2 — Stop  and  Taillight  Assemblies 

Ml-01-07407;  stop  light—  (GM-5933 104)  Ml-01-07416]  from  body 
by  pulling  outward. 

c.  Lamp-Unit  Installation  (fig.  112).  Install  lamp-unit  into 
body  in  its  correct  position.  Lower  units  on  both  sides  are  marked 
"BLACKOUT  TAIL  SIGNAL,"  upper  right-hand  unit  is  marked 
"BLACKOUT  STOP  SIGNAL,"  while  upper  left-hand  unit  is  un- 
identified. Position  door  over  lamp-unit  and  body.  Install  two  screws 
and  tighten  sufficiently  to  hold  door  to  body. 

d.  Light  Removal  (fig.  112).  Remove  wiring  connectors  from 
sockets  at  rear  of  light  by  pressing  inward  on  connector,  turning  to 
left  and' withdrawing  from  socket.  Remove  two  nuts  and  external 
toothed  lock  washers  from  studs  attaching  light  body  to  bracket  and 
remove  light  assembly  [left — (GM-927225)  M 1-0 1-07249;  right — 
(GM-927226)  Ml-01-07248]. 

e.  Light  Installation  (fig.  112). 

(1)  Install  Light  Assembly.  Position  light  assembly  on 
mounting  with  studs  extending  through  holes  in  bracket.  Attach 
ground  wire  to  mounting  stud.  Install  nuts  and  external  toothed  lock 
washers  on  studs  and  tighten  securely. 

(2)  Connect  Wiring.  Insert  wiring  connectors  in  sockets  at 
rear  of  light  body,  press  inward  and  turn  to  left  to  lock  in  position. 
Wires  should  be  connected  as  follows :  Left-hand  light  —  double  con- 
tact plug  in  top  socket;  single  contact  plug  in  lower  socket.  Right- 
hand  light  —  No.  16  black-red  tracer  in  upper  socket;  No.  16  white 
in  lower  socket.  To  determine  color  of  wire,  slide  connector  sleeve 
back  over  loom. 
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125.    TRAILER  CONNECTOR. 

a.  General.  A  four-terminal  connector  or  socket  is  used  at  rear 
end  of  most  vehicles.  Connector  provides  means  of  connecting  stop 
and  taillights  on  trailer  with  towing  vehicle  so  that  signal  is  the  same 
at  both  vehicles. 

b.  Removal.  Remove  four  nuts,  lock  washers,  and  bolts  attach- 
ing connector  and  cover  to  mounting.  Pull  cover  (also  dust  shield 
and  ring  on  late  models),  rearward  to  remove.  Remove  screw,  lock 
washer,  and  cover  at  rear  of  connector.  Remove  nut,  lock  washer,  and 
wire  from  each  of  the  three  terminals. 

c.  Installation. 

( 1 )  Connect  Wires.  Remove  screw,  lock  washer,  and  cover  at 
rear  of  connector.  Attach  three  wires  to  following  terminals;  No.  12 
black  to  "GR";  No.  16  red-black  check  to  "SL";  No.  16  green-black 
check  to  "TL."  Secure  each  wire  to  terminal  with  lock  washer  and 
nut.  Position  cover  over  rear  of  connector.  Install  and  tighten  screw 
with  lock  washer,  attaching  cover  to  connector. 

(2)  Install  Connector.  Position  connector  against  mounting 
bracket  with  socket  slot  at  the  bottom.  On  late  models,  position  dust 
shield  and  ring  against  connector  flanges.  Install  two  lower  bolts,  lock 
washers,  and  nuts  at  bottom.  Position  cover  against  flange  of  con- 
nector (shield  ring  on  late  models),  and  install  two  bolts  through 
cover  bracket,  (ring  and  dust  shield  on  late  models),  connector,  and 
mounting  bracket.  Install  two  lock  washers  and  nuts.  Tighten  four 
mounting  bolt  nuts. 


Section  XXIII 

WIRING/  HARNESSES,  AND  CIRCUITS 

126.  GENERAL. 

a.  The  electrical  system  of  these  vehicles  is  six-volt  type.  Units 
used  in  various  electrical  systems  are  described  in  other  sections  of 


this  manual  as  follows: 

Ignition  System   Section  XVI 

Starting  System   Section  XX 

Generating  System  Section  XXI 

Battery  and  Lighting  System  Section  XXII 

Radio  Noise  Suppression  System  Section  XXIV 

Instruments,  Gages,  and  Switches  Section  XXV 


127.  CIRCUITS. 

a.  Electrical  system  of  this  vehicle  is  divided  into  the  following 
circuits;  ignition,  starting,  generating,  lighting,  fuel  gage,  and  horn. 
Circuit  diagrams  (figs.  113  and  114),  illustrate  in  a  schematic  man- 
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ner  the  various  electrical  circuits  throughout  the  vehicle.  Each  cir- 
cuit can  be  readily  traced  with  a  conventional  test  light  or  buzzer 
equipment,  to  establish  continuity  of  circuit. 


128.    WIRING  AND  HARNESSES. 

a.  Location.  General  arrangement  of  various  wiring  harnesses 
and  electrical  units  is  illustrated  in  figure  115.  Each  harness  is  lo- 


A  INSTRUMENT  PANEL 

B  WATER  TEMPERATURE  GAGE 

C  FUEL  LEVEL  GAGE 

C  "IGN"  NO.  16  WHITE— RED  TR. 

a  "TANK"  NO.  16  GREEN 
D  INSTRUMENT  PANEL  LIGHTS 

D1  NO.  16  GREEN  BLACK  CH. 
E  SPEEDOMETER 
F  OIL  PRESSURE  GAGE 
G  AMMETER 

G'  NO.  14  GREEN  WITH  NO.  10  YELLOW 

G!  NO.  8  YELLOW  (TO  BATTERY  FILTER) 

GJ  NO.  16  TAN— RED  AND  BLACK  CR.  TR. 

G4  NO.  8  RED  (TO  CRANKING  MOTOR) 
H  CAB  WIRING  HARNESS 

I  AMMETER  TO  CRANKING  MOTOR  (NO.  8  RED) 
J  IGN.  SWITCH  TO  PRIMARY  IGN.  FILTER 

(NO.  14  BLACK) 
K  INSTRUMENT  PANEL  LIGHT  SWITCH 

K1  NO.  16  GREEN— BLACK  CH. 

K!  NO.  16  BLACK— GREEN  TR. 
L  HORN  CIRCUIT  BREAKER 

V  NO.  16  TAN— RED  AND  BLACK  CR.  TR. 

L1  NO.  16  TAN— RED  AND  BLACK  CR.  TR. 


IGNITION  SWITCH 
M'  NO.  14  GREEN 
M!  NO.  16  WHITE— RED  TR. 
M1  NO.  14  BLACK 
MAIN  LIGHT  SWITCH 

N1  "SS"  NO.  16  BLACK— RED  CH. 
N!  "TT"  NO.  16  GREEN— BLACK  CH. 
NJ  "SW"  NO.  16  RED 
N'  "B"  NO.  10  YELLOW 
Ns  "BHT"  No.  16  WHITE— BLACK  TR.  WITH 
NO.  16  WHITE 
.     N"  "HT"  NO.  12  BLACK — GREEN  TR.  WITH 
NO.  16  BLACK— GREEN  TR. 
N'  "BS"  NO.  16  BLACK— RED  TR. 
NB  "S"  NO.  16  RED— BLACK  TR. 
BLACKOUT  DRIVING  LIGHT  SWITCH 
O'  NO.  16  WHITE— BLACK  TR. 
O2  NO.  16  WHITE— BLACK  TR. 
AMMETER  TO  BATTERY  FILTER  WIRE 
(NO.  8  YELLOW) 
I  TO  HORN  BUTTON  TERMINAL  ON  STEERING 
COLUMN  (NO.  14  BLACK— WHITE  TR.— LARGE) 


RA  PD  333025 

figure  1 1 6 — Instrument  Panel  Wiring  Connections 
(Push-Pull  Main  Light  Switch) 
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INSTRUMENT  PANEL 
B  OIL  PRESSURE  GAGE 
C  INSTRUMENT  PANEL  LIGHTS 

C  NO.  16  GREEN — BLACK  CH. 
0  SPEEDOMETER 
E  CAB  WIRING  HARNESS 

F  AMMETER  TO  CRANKING  MOTOR  (NO.  8  RED) 
G  HORN  CIRCUIT  BREAKER 

G'  NO.  14  TAN— RED  AND  BLACK  CR.  TR. 

G'  NO.  14  TAN— RED  AND  BLACK  CR.  TR. 
H  MAIN  LIGHT  SWITCH 

H'  "B"  NO.  10  YELLOW 

H*  "BHT"  NO.  16  WHITE 

HJ  "BOD"  NO.  16  WHITE— BLACK  TR. 

H4  "SW"  NO.  16  RED 

HJ  "BS"  NO.  16  BLACK— RED  TR. 

H*  "SS"  NO.  16  RED— BLACK  CH. 

H'  "S"  NO.  16  RED— BLACK  TR. 

H«  "TT"  NO.  16  GREEN— BLACK  CH. 

H'  "HT"  NO.  12  BLACK— GREEN  TR.  WITH  2 
NO.  16  BLACK— GREEN  TR. 


AMMETER 

I'  NO.  16  TAN— RED  AND  BLACK  CR.  TR. 
I!  NO.  8  RED  (TO  CRANKING  MOTOR) 
I1  NO.  8  YELLOW  (TO  BATTERY  FILTER) 
I'  NO.  14  GREEN  WITH  NO.  10  YELLOW 

J  FUEL  LEVEL  GAGE 

J1  "TANK"  NO.  16  GREEN 

J'  "IGN"  NO.  16  WHITE— RED  TR. 

K  IGNITION  SWITCH 
K'  NO.  14  GREEN 

K'  NO.  14  BLACK  (TO  PRIMARY  CIRCUIT 
FILTER) 

K3  NO.  16  WHITE— RED  TR. 
L  INSTRUMENT  PANEL  LIGHT  SWITCH 
L'  NO.  16  GREEN— BLACK  CH.  (3) 
L*  NO.  16  GREEN— GREEN  TR. 
M  TO  HORN  BUTTON  TERMINAL  ON  STEERING 
COLUMN  WIRE  (NO.  14  BLACK— WHITE  TR. 
LARGE) 

N  AMMETER  TO  BATTERY  FILTER  WIRE  (NO.  8 

YELLOW) 
O  WATER  TEMPERATURE  GAGE 


RA  PD  333026 

Figure  1 1 7 — Instrument  Panel  Wiring  Connections 
(Rotary  Main  Light  Switch) 

cated  to  provide  maximum  accessibility  for  replacement  or  other 
service. 

b.  Splices.  Whenever  it  is  necessary  to  splice  a  wire,  or  repair 
one  that  is  broken,  always  use  solder  to  bond  the  splice.  Use  insulat- 
ing tape  profusely  to  cover  all  bare  wires. 

c.  Identification.  Each  wire  can  easily  be  identified  by  its  size, 
color,  and  pattern.  Each  wire  size  and  color,  also  pattern  design,  is 
shown  in  figures  113  and  114.  Whenever  practical,  a  group  of  wires 
are  arranged  into  harnesses.  Wires  which  are  included  in  a  harness 
are  indicated  in  figures  113  and  114  by  showing  them  as  passing 
through  a  loom.  In  several  instances  it  has  not  been  possible  or  prac- 
tical to  show  several  short  wires  at  instrument  panel  within  the  cab 
wiring  harness  loom. 
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WIRE  SIZE  AND  COLOR 

TERMINAL 

A' 

INSTRUMENT  PANEL  LIGHTS 

NO. 

16  GREEN-BLACK  CH. 

PANEL  SWITCH 

A2 

INSTRUMENT  PANEL  LIGHTS 

NO. 

16  GREEN-BLACK  CH. 

LIGHT  SOCKETS 

B' 

INSTRUMENT  PANEL  LIGHTS 

NO. 

16  BLACK-GREEN  TR. 

PANEL  SWITCH 

B2 

INSTRUMENT  PANEL  LIGHTS 

NO. 

16  BLACK-GREEN  TR. 

LIGHT  SWITCH  "HT" 

B2 

DIMMER  SWITCH  FEED 

NO. 

12  BLACK-GREEN  TR. 

LIGHT  SWITCH  "HT" 

B2 

SERVICE  TAILLIGHT  FEED 

NO. 

16  BLACK-GREEN  TR. 

LIGHT  SWITCH  "HT" 

B3 

DIMMER  SWITCH  FEED 

NO. 

12  BLACK-GREEN  TR. 

"BATT" 

B4 

SERVICE    TAILLIGHT  FFFD 

NO 

16  BLACK-GREEN  TR. 

NO.  5  TOP  JCT. 

ci  ici   fiAf^c  Eccn 
rutL  uAOt  rttu 

NO. 

16  WHITE-RED  TR. 

IGNITION  <;wiTrH 

C2 

CI  ICI          A  ^C  rcrrt 

FUEL  GAGE  FEED 

NO. 

16  WHITE-RED  TR. 

rutL  bAOt  lt?N 

D1 

HORN  FEED 

NO. 

14  TAN-RED  &  BLACK 

X 

TR. 

CIRCUIT  BREAKER 

D2 

HORN  FEED 

NO. 

14  TAN-RED  &  BLACK  X 

TR. 

AMMETER 

E' 

HORN 

NO. 

14  TAN-RED  8.  BLACK 

X 

TR. 

CIRCUIT  BREAKER 

E2 

HORN 

NO. 

14  TAN-RED  &  BLACK  X 

TR. 

NO.  2  TOP  JCT. 

F1 

IGNITION  SWITCH  FEED 

NO. 

14  GREEN 

IGN.  SWITCH 

F2 

IGNITION  SWITCH  FEED 

NO. 

14  GREEN 

AMMETER 

F2 

LIGHT  SWITCH  FEED 

NO. 

10  YELLOW 

AMMETER 

F3 

LIGHT  SWITCH  FEED 

NO. 

10  YELLOW 

LIGHT  SWITCH  "B" 

G' 

BLACKOUT  DRIVING  LIGHT 

NO. 

16  WHITE-BLACK  TR. 

PANEL  SWITCH 

O2 

BLACKOUT  DRIVING  LIGHT 

NO. 

16  WHITE-BLACK  TR. 

NO.  3-3  POST  JCT. 

H' 

BLACKOUT  STOP  LIGHT 

NO. 

16  BLACK-RED  CH. 

LIGHT  SWITCH  "BS" 

H2 

BLACKOUT  STOP  LIGHT 

NO. 

16  BLACK-RED  CH. 

NO.  6  BOTTOM  JCT. 

1' 

STOP  LIGHT  SWITCH 

NO. 

16  RED 

LIGHT  SWITCH  "SW" 

I2 

STOP  LIGHT  SWITCH 

NO. 

16  RED 

NO.  3  BOTTOM  JCT. 

J' 

STOP  LIGHT  SWITCH  FEED 

NO. 

16  BLACK-RED  CH. 

LIGHT  SWITCH  "SS" 

J2 

STOP  LIGHT  SWITCH  FEED 

NO. 

16  BLACK-RED  CH. 

NO.  5  BOTTOM  JCT. 

K> 

BLACKOUT  DRIVING  LIGHT 

NO. 

16  WHITE-BLACK  TR. 

PANEL  SWITCH 

K2 

BLACKOUT  DRIVING  LIGHT 

NO. 

16  WHITE-BLACK  TR. 

LIGHT  SWITCH  "BHT" 

K2 

BLACKOUT  HEAD  &  TAILLIGHTS 

NO. 

16  WHITE 

LIGHT  SWITCH  "BHT" 

Ka 

BLACKOUT  HEAD  &  TAILLIGHTS 

NO. 

16  WHITE 

NO.  1  TOP  JCT. 

L1 

SERVICE  STOP  LIGHT  FEED 

NO. 

16  RED-BLACK  TR. 

LIGHT  SWITCH  "S" 

L2 

SERVICE  STOP  LIGHT  FEED 

NO. 

16  RED-BLACK  TR. 

NO.  2  BOTTOM  JCT. 

M' 

TRAILER  TAILLIGHT 

NO. 

16  GREEN-BLACK  CH. 

LIGHT  SWITCH  "TT" 

M2 

TRAILER  TAILLIGHT 

NO. 

16  GREEN-BLACK  CH. 

NO.  1  BOTTOM  JCT. 

N' 

FUEL  GAGE 

NO. 

16  GREEN 

NO.  4  BOTTOM  JCT. 

N2 

FUEL  GAGE 

NO. 

16  GREEN 

FUEL  GAGE  "TANK- 

O' 

HORN 

NO. 

14  BLACK-WHITE  TR. 

NO.  6  TOP  JCT. 

O2 

HORN 

NO. 

14  BLACK-WHITE  TR. 

STEERING  COLUMN 

P' 

HEADLIGHTS  —DIM 

NO. 

14  WHITE-GREEN  TR. 

NO.  3  TOP  JCT. 

P2 

HEADLIGHTS  — DIM 

NO. 

14  WHITE-GREEN  TR. 

DIMMER  SW.  "DIM- 

Q' 

HEADLIGHTS  —BRIGHT 

NO. 

12  WHITE-BLACK  TR. 

NO.  4  TOP  JCT. 

Q2 

HEADLIGHTS — BRIGHT 

NO. 

12  WHITE-BLACK  TR. 

DIMMER  SW.  "BRT." 

RA  PD  333009 

Figure  1 1 9— Cab  Wiring  Harness  (Push-Pull  Main  Light  Switch) 
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SYMBOL  AND  CIRCUIT 

WIRE 

SIZE  AND  COLOR 

TERMINAL 

A' 

MAIN  LIGHT  SWITCH  FEED 

NO. 

10 

YELLOW 

LIGHT  SWITCH  "B" 

A* 

MAIN  LIGHT  SWITCH  FEED 

NO. 

10 

YELLOW 

AMMETER 

A* 

IGNITION  SWITCH  FEED 

NO. 

14 

GREEN 

AMMETER 

A3 

IGNITION  SWITCH  FEED 

NO. 

14 

GREEN 

IGNITION  SWITCH 

B< 

HORN  CIRCUIT  BREAKER  FEED 

NO. 

14 

TAN-RED  &  BLACK 

CR. 

TR. 

CIRCUIT  BREAKER 

B2 

HORN  CIRCUIT  BREAKER  FEED 

NO. 

14 

TAN-RED  &  BLACK 

CR. 

TR. 

AMMETER 

C 

HORN  FEED 

NO. 

14 

TAN-RED  &  BLACK  CR. 

TR. 

CIRCUIT  BREAKER 

C2 

HORN  FEED 

NO. 

14 

TAN-RED  &  BLACK 

CR. 

TR. 

NO.  2  UPPER  JCT. 

D' 

BLACKOUT  LIGHTS  FEED 

NO. 

16 

WHITE 

LIGHT  SWITCH  "BHT" 

D2 

BLACKOUT  LIGHTS  FEED 

16 

WHITE 

NO.  1  UPPER  JCT. 

El 

BLACKOUT  DRIVING  LIGHT  FEED 

NO. 

16 

WHITE-BLACK  TR. 

LIGHT  SWITCH  "BOD' 

E2 

BLACKOUT  DRIVING  LIGHT  FEED 

NO. 

16 

WHITE-BLACK  TR. 

NO.  3-3  POST  JCT. 

F' 

STOP  LIGHT  SWITCH  FEED 

NO. 

16 

RED 

LIGHT  SWITCH  "SW" 

F2 

STOP  LIGHT  SWITCH  FEED 

NO. 

16 

RED 

NO.  3  LOWER  JCT. 

G' 

BLACKOUT  STOP  LIGHT  FEED 

NO. 

16 

BLACK-RED  TR. 

LIGHT  SWITCH  "BS" 

G2 

BLACKOUT  STOP  LIGHT  FEED 

NO. 

16 

BLACK-RED  TR. 

NO.  6  LOWER  JCT. 

H' 

STOP  LIGHT  SWITCH  RETURN 

NO. 

16 

BLACK-RED  CH. 

LIGHT  SWITCH  "SS" 

H2 

STOP  LIGHT  SWITCH  RETURN 

NO.  5  LOWER  JCT. 

1' 

STOP  LIGHT  FEED 

NO. 

16 

RED-BLACK  TR. 

LIGHT  SWITCH  "S" 

I2 

STOP  LIGHT  FEED 

NO. 

16 

RED-BLACK  TR. 

NO.  2  LOWER  JCT. 

J' 

TRAILER  TAILLIGHT  FEED 

NO. 

16 

BLACK-GREEN  CH. 

LIGHT  SWITCH  "TT" 

J2 

TRAILER  TAILLIGHT  FEED 

NO. 

16 

BLACK-GREEN  CH. 

NO.  1  LOWER  JCT. 

K' 

INSTRUMENT  LAMP  SWITCH  FEED 

NO. 

16 

BLACK-GREEN  TR. 

MAIN  SWITCH  ,'HT" 

SERVICE  TAILLIGHT  FEED 

NO. 

16 

BLACK-GREEN  TR. 

MAIN  SWITCH  "HT" 

DIMMER  SWITCH  FEED 

NO. 

10 

BLACK-GREEN  TR. 

MAIN  SWITCH  "HT" 

K2 

INSTRUMENT  LAMP  SWITCH  FEED 

NO. 

16 

BLACK-GREEN  TR. 

PANEL  SWITCH 

K' 

DIMMER  SWITCH  FEED 

NO. 

12 

BLACK-GREEN  TR. 

DIMMER  SW.  "BAT" 

K> 

SERVICE  TAILLIGHT  FEED 

NO. 

16 

BLACK-GREEN  TR. 

NO.  5  UPPER  JCT. 

L' 

FUEL  GAGE 

NO. 

16 

GREEN 

GAGE  "TANK" 

L2 

FUEL  GAGE 

NO. 

16 

GREEN 

NO.  4  BOTTOM  JCT. 

M1 

INSTRUMENT  PANEL  LIGHTS 

NO. 

16 

GREEN-BLACK  CH. 

PANEL  SWITCH 

M2 

INSTRUMENT  PANEL  LIGHT 

NO. 

16 

GREEN-BLACK  CH. 

LIGHT  SOCKET 

M2 

INSTRUMENT  PANEL  LIGHT 

NO. 

16 

GREEN-BLACK  CH. 

LIGHT  SOCKET 

M4 

INSTRUMENT  PANEL  LIGHT 

NO. 

16 

GREEN-BLACK  CH. 

LIGHT  SOCKET 

N< 

FUEL  GAGE  FEED 

NO. 

16 

WHITE-RED  TR. 

IGN.  SWITCH 

N2 

FUEL  GAGE  FEED 

NO. 

16 

WHITE-RED  TR. 

GAGE  "IGN" 

0' 

DIM  HEADLIGHT  FEED 

NO. 

14 

WHITE-GREEN  TR. 

NO.  3  UPPER  JCT. 

O2 

DIM  HEADLIGHT  FEED 

NO. 

14 

WHITE-GREEN  TR. 

DIMMER  SW.  "DIM- 

P' 

BRIGHT  HEADLIGHT  FEED 

NO. 

12 

WHITE-BLACK  CH. 

TR. 

NO.  4  UPPER  JCT. 

P2 

BRIGHT  HEADLIGHT  FEED 

NO. 

12 

WHITE-BLACK  CH. 

TR. 

DIMMER  SW.  "BRT" 

Q' 

HORN  BUTTON 

NO. 

14 

BLACK- WHITE  TR. 

STEERING  COLUMN 

Q2 

HORN  BUTTON 

NO. 

14 

BLACK-WHITE  TR. 

NO.  6  UPPER  JCT. 

RA  PD  333000 

Figure  120— Cab  Wiring  Harness  (Rotary  Main  Light  Switch) 
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cymroi  circuit 

uiide  ci7c  a  Kin  rmnp 

TCDMIKI A  1 

Ai 

SERVICE  TAILLIGHT 

NO.  16  BLACK-GREEN  TR. 

NO.  5  TOP  JCT. 

A3 

SERVICE  TAILLIGHT 

NO.  16  BLACK-GREEN  TR. 

CONNECTOR 

Bi 

BLACKOUT  TAILLIGHT 

NO.  16  WHITE 

NO.  1  TOP  JCT. 

Bi 

BLACKOUT  TAIL- 

NO.  16  WHITE 

CONNECTOR 

LIGHT— L.H. 

B3 

BLACKOUT  TAIL- 

NO.  16  WHITE 

CONNECTOR 

LIGHT— R.H. 

Ci 

TRAILER  TAILLIGHT 

NO.  16  BLACK-GREEN  CH. 

NO.  1  BOTTOM  JCT. 

Ca 

TRAILER  TAILLIGHT 

NO.  16  BLACK-GREEN  CH. 

TRAILER  SOCKET  "TL" 

Di 

BLACKOUT  STOP  LIGHT 

NO.  16  BLACK-RED  TR. 

NO.  6  BOTTOM  JCT. 

D2 

BLACKOUT  STOP  LIGHT 

NO.  16  BLACK-RED  TR. 

CONNECTOR 

Ei 

SERVICE  STOP  LIGHT 

NO.  16  RED-BLACK  TR. 

NO.  2  BOTTOM  JCT. 

E2 

SERVICE  STOP  LIGHT 

NO.  16  RED-BLACK  TR. 

CONNECTOR 

Fi 

STOP  LIGHT  SWITCH 

NO.  16  BLACK-RED  CH. 

NO.  5  BOTTOM  JCT. 

F2 

STOP  LIGHT  SWITCH 

NO.  16  BLACK-RED  CH. 

STOP  SWITCH 

F3 

TRAILER  STOP  LIGHT 

NO.  16  BLACK-RED  CH. 

TRAILER  SOCKET  "SL" 

Gi 

STOP  LIGHT  SWITCH 

NO.  16  RED 

NO.  3  BOTTOM  JCT. 

G2 

STOP  LIGHT  SWITCH 

NO.  16  RED 

STOP  SWITCH 

Hi 

FUEL  GAGE 

NO.  16  BLACK-GREEN  TR. 

NO.  4  BOTTOM  JCT. 

(LONG  W.B.) 

Hi 

FUEL  GAGE 

NO.  16  GREEN 

NO.  4  BOTTOM  JCT. 

(SHORT  W.B.) 

H2 

FUEL  GAGE 

NO.  16  BLACK-GREEN  TR. 

FUEL  TANK  UNIT 

(LONG  W.B.) 

Hi 

FUEL  GAGE 

NO.  16  GREEN 

TANK  JCT. 

(SHORT  W.B.) 

li 

TRAILER  SOCKET 

NO.  12  BLACK 

FRAME 

GROUND 

I2 

TRAILER  SOCKET 

NO.  12  BLACK 

TRAILER  SOCKET  "GR 

GROUND 

RA  PD  333001 

Figure  121  —Chassis  Wiring  Harness 

( 1 )  The  circuit  and  terminal  connection  of  any  individual  wire, 
within  a  harness,  can  be  determined  by  referring  to  figures  119  to 
123.  Example — if  wire  is  identified  as  being  E-l  at  one  end,  the  op- 
posite end  will  be  E-2.  Whenever  one  or  more  wires  are  spliced  into 
"E"  circuit,  outlet  ends  of  these  wires  would  then  be  identified  as  E-3 
or  E-4.  Wire  size,  color,  circuit,  and  terminal  connection  of  each  wire 
is  listed  below  each  wiring  harness  illustration  (figs.  119  to  123). 

d.  Replacement.  Each  individual  wire  or  various  harness  assem- 
blies can  be  removed  by  disconnecting  at  junction  blocks,  switches, 
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gages,  or  other  electrical  units.  Remove  clips  and  grommets  neces- 
sary to  accomplish  removal.  When  wires  have  been  disconnected  and 
clips  or  grommets  removed,  the  wire  or  harness  can  then  be  com- 
pletely removed.  When  installing,  locate  the  wire  or  harness  in  its 
correct  position,  being  sure  that  clips  and  grommets  are  installed. 
Attach  individual  wires  to  the  respective  unit  or  junction  block  ter- 
minal. Tighten  connections.  Bear  in  mind:  A  clean  and  tight  electri- 
cal connection  is  a  good  connection. 

(1)  Cab  Wiring  Harness  (figs.  119  and  120).  Two  cab  wiring 
harnesses  have  been  used  with  these  vehicles.  The  first  (fig.  119),  is 
used  only  with  vehicles  having  a  push-pull  main  light  switch.  The 
second  (fig.  120),  is  used  only  with  vehicles  having  a  rotary  main 
light  switch.  This  harness,  identified  by  yellow  tracer  in  the  loom, 
extends  from  junction  blocks  on  front  of  dash  (fig.  118),  through 
hole  in  dash,  then  to  instruments,  gages,  and  switches  at  rear  of  in- 
strument board  (figs.  116  and  117).  Raise  engine  hood  to  gain  access 
to  junction  blocks.  Remove  instrument  panel  cluster  assembly  (par. 
136)  to  gain  access  to  electrical  units  terminal. 

(2)  Chassis  Wiring  Harness  (fig.  121).  This  harness,  identi- 
fied by  a  red  tracer  in  the  loom,  extends  from  junction  blocks  on 
front  of  dash  (fig.  118),  to  stop  light  switch,  fuel  tank  gage,  stop  and 


SYMBOL  AND  CIRCUIT 
A'  BLACKOUT  DRIVING  LIGHT 
A»  BLACKOUT  DRIVING  LIGHT 


WIRE  SIZE  AND  COLOR 

NO.  16  WHITE-BLACK  TR. 
NO.  16  WHITE-BLACK  TR. 
NO.  12  WHITE-BLACK  CR.  TR. 
NO.  12  WHITE-BLACK  CR.  TR. 
NO.  14  WHITE-BLACK  CR.  TR. 
NO.  14  WHITE-BLACK  CR.  TR. 
NO.  14  WHITE-GREEN  TR. 
NO.  14  WHITE-GREEN  TR. 
NO.  16  WHITE-GREEN  TR. 
NO.  16  WHITE-GREEN  TR. 
NO.  14  OR  16  TAN-RED  AND 
BLACK  CR.  TR. 

NO.  14  OR  16  TAN-RED  AND 

BLACK  CR.  TR. 

NO.  14  OR  16  BLACK 

NO.  14  OR  16  BLACK 

NO.  16  WHITE 

NO.  16  WHITE 

NO.  16  WHITE 

NO.  16  WHITE 


TERMINAL 

NO.  3-3  POST  JCT. 


L.H.  JCT.  BLOCK 
NO.  4  TOP  JCT. 
L.H.  JCT.  BLOCK 
L.H.  JCT.  BLOCK 
R.H.  JCT.  BLOCK 
NO.  3  TOP  JCT. 
L.H.  JCT.  BLOCK 
L.H.  JCT.  BLOCK 
R.H.  JCT.  BLOCK 
NO.  2  TOP  JCT. 


B1  HEADLIGHT —HIGH 
B*  HEADLIGHT  —HIGH 
B»  HEADLIGHT —HIGH 
B'  HEADLIGHT— HIGH 
C1  HEADLIGHT —LOW 
C1  HEADLIGHT  —LOW 
CJ  HEADLIGHT —LOW 
C3  HEADLIGHT —LOW 
D'  HORN  FEED 


D»  HORN  FEED 


HORN 


E'  HORN  RETURN 
&  HORN  RETURN 


NO.  6  TOP  JCT. 
HORN 


F'  BLACKOUT  MARKER  LIGHT— L.H. 

F1  BLACKOUT  MARKER  LIGHT— R.H. 

F»  BLACKOUT  MARKER  LIGHT — L.H. 

F'  BLACKOUT  MARKER  LIGHT— R.H. 


NO.  1  TOP  JCT. 
NO.  1  TOP  JCT. 
L.H.  CONNECTOR 
R.H.  CONNECTOR 


RA  PD  333010 


Figure  1 2 2 —Front  End  Wiring  Harness 
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SYMBOL  CIRCUIT 

Ai  GROUND 

A2  GROUND 

Bi  GENERATOR  FIELD 

B2  GENERATOR  FIELD 

Ci  GENERATOR  ARMATURE 

C2  GENERATOR  ARMATURE 


WIRE  SIZE  AND  COLOR 

NO.  14  BLACK 

NO.  14  BLACK 

NO.  14  BLACK-RED  CH. 

NO.  14  BLACK-RED  CH. 

NO.  8  TAN-RED  AND 

BLACK  X  TR. 

NO.  8  TAN-RED  AND 

BLACK  X  TR. 


TERMINAL 

GEN.  "GRD" 
REG.  "GRD" 
GEN.  "FLD" 
FIELD  FILTER 
GEN.  "ARM" 

ARMATURE  FILTER 


RA  PD  64640 

Figure  1 23 — Generator  to  Regulator  and  Filters  Wiring  Harness 

taillights,  and  trailer  socket.  Harness  is  located  under  cab  floor 
boards  at  front  end,  then  along  inside  of  left-hand  frame  side  rail 
to  the  rear  of  vehicle. 

(3)  Front  End  Wiring  Harness  (fig.  122).  This  harness  ex- 
tends from  junction  blocks  on  front  of  dash  (fig.  118)  to  horn,  right 
and  left  headlight  junction  blocks,  and  marker  light  connectors.  Har- 
ness is  located  along  inside  of  left-hand  fender  skirt  and  over  radiator 
to  right-hand  head  light  junction  block,  on  inside  of  right-hand 
fender  skirt. 

(4)  Generator  to  Regulator  and  Filters  Wiring  Harness 
(fig.  123).  This  harness  extends  from  generator,  along  inside  of  left- 
hand  fender  skirt,  to  regulator  and  niters  on  front  of  dash  (fig.  118). 
Raise  engine  hood  to  gain  access  to  harness  assembly  and  attaching 
units. 


Section  XXIV 

RADIO  NOISE  SUPPRESSION  SYSTEM 

129.    DESCRIPTION  AND  DATA. 

a.  Description.  Radio  noise  suppression  is  the  suppression  of 
noise  disturbances  in  the  electrical  system  of  the  vehicle,  which 
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would  interfere  with  proper  reception  of  radio  signals,  or  permit 
detection  of  the  vehicle  location  by  highly  sensitive  receivers.  The 
sources  of  electrical  interference  originate  in  the  following:  Ignition 
System,  Generating  System,  Battery  Circuit,  Lighting  System  and 
static  caused  by  friction. 

(1)  Radio  frequency  waves  given  off  by  these  systems  during 
operation  are  radiated  or  broadcast  as  radio  waves,  or  signals,  that 
interfere  with  any  receiving  apparatus  in  the  vicinity.  Radio  noise 
suppression,  therefore,  involves  the  suppression  of  these  waves  at 
their  source  or  confining  them  within  an  area  where  they  cannot  be 
picked  up  by  the  antenna  of  a  radio. 

(2)  Suppression  is  accomplished  by  the  use  of  suppressors,  con- 
densers and  filters.  In  addition,  internal  and/or  external  toothed  lock 
washers  are  used  at  mounting  points  of  these  units  to  securely 
ground  them  and  thus  further  eliminate  electrical  noises.  In  addi- 
tion to  these  units,  engine  compartment  is  bonded  by  the  use  of 
internal  and/or  external  toothed  lock  washers  and  bond  straps  to 
form  a  "box"  within  which  radio  frequency  waves  are  trapped  to 
prevent  their  escape. 

b.  Data. 

( 1 )  Filters. 

Make    Delco-Remy 

Model 

Regulator  Armature    1888263 

Field  Circuit    1888796 

Battery  Circuit    1888795 

Ignition  Primary  Circuit   1889530 

( 2 )  Condensers. 

Make    Delco-Remy 

Model 

Generator   1888918  or  1901731 

Headlights   1889319  or  1901696 

Stop  and  Taillights   1901696 

Cranking  Motor    1901681 

(3)  Suppressors. 

Make   Delco-Remy 

Model   1887829 


130.    BODY  AND  CHASSIS  BONDING. 

a.  General.  In  addition  to  filters,  condensers,  and  suppressors, 
internal-external  toothed  lock  washers  and  bond  straps  are  also  used 
at  points  shown  in  figures  124  and  125  to  eliminate  static  discharges 
from  the  vehicle  and  to  form  a  "box"  around  electrical  units  and 
prevent  escape  of  radio  frequency  waves.  Localized  views  of  lock 
washer  and  bond  strap  installations  are  shown  in  figures  126  and 
127. 

b.  Lock  Washers.  Internal-external  toothed  lock  washers  are 
used  at  points  indicated  in  figures  124  and  125.  Refer  to  text  under 
illustrations  to  determine  type  of  mounting  used  at  any  given  loca- 
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tion.  Then  refer  to  figure  126  for  sectional  views  showing  lock  wash- 
er locations  in  relation  to  other  parts  used  at  that  particular  point. 

(1)  Installation.  Whenever  it  is  necessary  to  remove  any 
mounting  where  lock  washers  are  used  it  is  extremely  important 
that  it  be  reinstalled  exactly  as  indicated  in  figure  126.  It  should  be 
noted  that  lock  washer  is  used  under  head  of  bolt  or  screw  and  under 
nut.  At  points  where  bond  straps  are  used,  additional  lock  washer  is 
used  between  strap  and  other  metal  surface.  Whenever  it  is  neces- 
sary to  install  new  parts,  it  is  extremely  important  that  cadmium 
plated  lock  washers  be  used.  Never  substitute  with  plain  or  parker- 
ized  parts.  Be  sure  to  destroy  defective  parts. 

c.  Bond  Straps.  Bond  straps  are  used  at  points  indicated  in 
figures  124  and  125.  Refer  to  text  under  illustrations  to  determine 
type  of  mounting  used  at  any  given  location.  Then  refer  to  figure 
127  for  sectional  views  showing  location  of  lock  washers  and  method 
of  attaching  bond  strap  at  that  particular  point. 

(1)  Inspection.  Inspect  all  bond  strap  attachments  to  be  sure 
that  bond  strap  materials  are  not  broken  and  that  mounting  bolts 
and  nuts  are  drawn  up  tight.  IMPORTANT:  It  is  extremely  im- 
portant that  all  straps  be  in  good  condition  so  as  to  form  a  good 
ground.  If  a  single  strap  is  damaged,  broken  or  otherwise  defective, 
it  will  result  in  faulty  radio  reception  or  interference  with  other  re- 
ceiving apparatus. 

(2)  Installation.  Whenever  it  is  necessary  to  remove  a  bond 
strap  it  is  extremely  important  that  it  be  reinstalled  exactly  as  indi- 
cated in  figure  127.  In  some  instances  two  views  are  shown  for  a 
single  mounting.  This  is  necessary  due  to  changes  in  the  method  of 
mounting;  therefore,  always  compare  illustrations  with  mounting  on 
vehicle  at  time  of  removal  and  reinstall  exactly  as  illustrated.  Always 


L3 

L 

L  5 

L  6 

L  7 

L  8 

L  9 

Lll 

L  12^^^ 

L  13 

L  14 

L  16 

L  18 

LI5 

L  17 

RA  90  64644 

Figure  1 26— Sections  of  Internal  and/or  External  Toothed 
Lock  Washer  Installation 
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RA  PD  332975 

Figure  127 — Sections  of  Bond  Strap  Mountings 


use  cadmium  plated  bolts  and  nuts  when  installing  bond  straps. 
Never  substitute  plain  or  parkerized  parts. 

131.    IGNITION  CIRCUIT. 

a.  General.  Suppression  of  noises  arising  from  ignition  circuit  is 
accomplished  by  the  use  of  ignition  primary  circuit  filter,  spark  plug 
and  secondary  wire  suppressors,  also  internal-external  toothed  lock 
washers  at  ignition  coil  mounting  bracket. 

b.  Ignition  Primary  Circuit  Filter. 

( 1 )  Test.  Filter  should  be  tested  to  be  sure  that  it  provides  a 
continuous  circuit  from  terminal  to  terminal  and  that  no  internal 
shorts  or  grounds  exist. 

(a)  Continuous  Circuit  Test.  Disconnect  wires  from  both  ter- 
minals and  connect  test  light  between  two  terminals.  If  light  does 
not  light  it  indicates  that  there  is  an  "open  circuit"  within  filter,  and 
unit  must  be  replaced. 

(b)  Test  for  Short.  Disconnect  wires  from  both  terminals  and 
connect  one  test  light  lead  to  one  of  the  terminals  while  other  lead 
contacts  filter  body.  If  light  works,  it  indicates  that  there  is  a  short 
and  unit  must  be  replaced.  Follow  this  same  procedure  on  other 
terminal. 

(2)  Removal. 

(a)  Remove  Wires.  Remove  screw  at  two  terminals  then  lift 
wires  from  terminals. 
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(b)  Remove  Filter.  Remove  two  nuts  and  lock  washers  from 
mounting  bolts  at  inside  of  cab  dash.  Remove  two  bolts  and  flat 
washers  attaching  filter  to  front  of  dash.  Remove  filter  and  mounting 
bracket  from  dash,  noting  that  lock  washer  is  used  between  filter 
mounting  bracket  and  dash. 

(3 )  Installation. 

(a)  Clean  Mounting  Surface.  Clean  mounting  surface  of  filter 
bracket  and  front  of  dash  to  remove  all  dirt,  paint,  grease  or  other 
foreign  matter. 

(b)  Install  Filter.  Position  filter  and  mounting  bracket  against 
front  of  dash,  using  internal-external  toothed  lock  washers  between 
filter  mounting  bracket  and  dash.  Install  bolts  through  filter  mounting 
bracket  and  dash,  using  flat  washers  under  head  of  bolts.  Install  ex- 
ternal toothed  lock  washers  and  nuts  to  bolts  at  inside  of  dash. 
Tighten  nuts. 

(c)  Connect  Wires.  Attach  ignition  switch  to  filter  and  ignition 
coil  to  filter  wires  (No.  14  Black)  to  filter  terminals.  Use  external 
toothed  lock  washer  between  wire  terminal  and  filter.  Tighten  ter- 
minal screw. 


A  REGULATOR  G  TRAILER  STOP  LIGHT  CONDENSER 

B  BATTERY  CIRCUIT  FILTER  H  JUNCTION  BLOCK-TOP 

C  ARMATURE  CIRCUIT  FILTER  I  JUNCTION  BLOCK-3  POST 

D  FIELD  CIRCUIT  FILTER  J  FiLTER  REINFORCEMENT 

E  JUNCTION  BLOCK-BOTTOM  K  REGULATOR  REINFORCEMENT 

F  SERVICE  TAILLIGHT  CONDENSER  L  TOOTHED  LOCK  WASHER 
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Figure  128 — Regulator,  Filters,  and  Condenser  Mounting 
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c.  Ignition  Coil.  When  ignition  coil  is  removed  (par.  90),  it  is 
imperative  that  internal-external  toothed  lock  washers  be  used  un- 
der mounting  stud  nuts  at  time  of  installation  (par.  90). 

132.    GENERATING  CIRCUIT. 

a.  General.  Radio  suppression  of  the  generating  circuit  is  ac- 
complished through  the  use  of  three  filters  mounted  on  front  of 
dash  (fig.  128)  and  condenser  at  generator  (fig.  129).  Internal-ex- 
ternal toothed  lock  washers  used  at  regulator  and  filter  mounting 
are  also  essential  to  suppression  of  radio  noises. 

b.  Filters. 

(1)  Test.  Refer  to  paragraph  131  b  (1)  for  testing  procedure. 

(2 )  Removal. 

(a)  Remove  Wires.  Remove  screw  at  two  terminals,  then  lift 
wires  from  terminals. 

(b )  Remove  Filter.  Remove  two  nuts  and  lock  washers  (four  at 
armature  circuit  filter)  from  mounting  bolts  at  inside  of  cab  dash. 
Remove  bolts  and  lock  washers  attaching  filter  to  front  of  dash.  Re- 
move filter  and  mounting  bracket  from  dash,  noting  that  lock  washer 
is  used  between  filter  mounting  bracket  and  dash.  Spacer  is  also  used 
at  one  side  of  field  circuit  filter. 

(3)  Installation. 

(a)  Clean  Mounting  Surface.  Clean  mounting  surfaces  of  filter 
mounting  bracket,  and  front  of  dash  to  remove  all  dirt,  paint,  grease 
or  other  foreign  matter. 

(b)  Install  Filter  (fig.  128).  Position  filter  and  mounting  bracket 
against  front  of  dash,  using  internal-external  toothed  lock  washer  be- 
tween mounting  bracket  and  dash.  Spacer  is  also  used  at  one  side  of 
field  filter.  Install  bolts  through  filter,  mounting  bracket,  and  dash, 
using  external  toothed  lock  washers  under  head  of  bolts.  Install  ex- 
ternal toothed  lock  washers  and  nuts  to  bolts  at  inside  of  dash. 
Tighten  nuts. 
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Figure  129 — Condenser  Installation  at  Generator 
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(c)  Install  Wires.  Attach  wires  to  filter  terminals.  Refer  to  fig- 
ures 113  and  114  for  wire  identification  and  connections.  Use  exter- 
nal toothed  lock  washer  between  wire  terminal  and  filter.  Tighten 
terminal  screw. 

c.  Condenser. 

(1)  Removal  (fig.  129).  Remove  nut  and  lock  washer  from 
generator  "ARM"  terminal.  Lift  wires  from  terminal.  Remove  screw 
and  lock  washers  attaching  ground  wire  and  condenser  to  generator. 
Lift  condenser  from  generator. 

(2)  Test.  Testing  of  condenser  must  be  accomplished  with  a 
condenser  tester  (17-T-5541).  Each  factor  affecting  condenser  op- 
eration must  be  considered  when  making  tests.  Condensers  used  on 
this  vehicle  should  meet  following  specifications:  Megohms  6000; 
Capacity  0.085  -  0.13  MFD;  Flash  600  Volts  DC. 

(3)  Installation  (fig.  129).  Clean  all  contact  surfaces  and 
wire  terminals.  Attach  condenser  and  ground  wire  (No.  14  Black)  to 
generator,  using  screw  and  two  internal-external  toothed  lock  wash- 
ers. Tighten  screw.  Attach  condenser  pig-tail  wire  and  armature  wire 
(No.  8  Tan-Red  and  Black  Cr.  Tr.),  to  "ARM"  terminal,  using  nut 
and  lock  washer.  Tighten  nut. 

133.    BATTERY  CIRCUIT. 

a.  General.  Radio  suppression  of  the  battery  or  cranking  motor 
circuit  is  accomplished  through  the  use  of  a  condenser,  mounted  on 
cranking  motor  housing  and  connected  to  cranking  motor  switch 
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Figure  1 30— Condenser  Installation  at  Cranking  Motor 
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(fig.  130).  Condenser  bypasses  and  grounds  static  waves  which 
would  flow  into  battery  and  up  the  lead  to  the  radio  receiver, 
b.  Condenser. 

(1)  Removal  (fig.  130).  Remove  nut  and  lock  washer  from 
cranking  motor  switch  terminal.  Lift  condenser  pig-tail  wire  from 
terminal.  Remove  screw  and  lock  washer  attaching  condenser  and 
switch  to  cranking  motor  housing. 

(  2  )    Test.  Refer  to  paragraph  132  c  (  2  ) . 

(3)  Installation  (fig.  130).  Clean  all  contact  surfaces  and  wire 
terminals.  Attach  condenser  to  cranking  motor  housing,  using  screw 
and  internal-external  toothed  lock  washer.  Tighten  screw.  Position 
condenser  pig-tail  over  cranking  motor  switch  stud  and  install  lock 
washer  and  nut.  Tighten  nut. 

134.    LIGHTING  CIRCUIT. 

a.  General.  Radio  suppression  of  lighting  circuit  is  accom- 
plished by  use  of  four  condensers,  two  at  right-hand  headlight  junc- 
tion block  (fig.  131)  and  two  at  junction  blocks  on  front  of  dash 
(fig.  128). 

b.  Condenser. 

( 1 )  Removal  (fig.  131).  Remove  nut  and  lock  washer  attaching 
condenser  pig-tail  to  junction  block  terminal.  Remove  nut  and  lock 
washer  attaching  condenser  to  dash  or  fender  skirt.  Remove  bolt, 
lock  washers,  and  condenser.  During  removal  note  location  and  type 
of  lock  washer,  so  that  same  type  can  be  reinstalled  in  its  correct 
location. 

(2  )    Test.  Refer  to  paragraph  132  c  (2  ). 

(3)  Installation  (fig.  131).  Clean  all  contact  surfaces  and 
wire  terminals.  Locate  condenser  in  its  correct  position  and  attach 
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Figure  131  —Headlight  Beam  Condenser  Installation 
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with  bolt  and  nut.  Be  sure  that  internal-external  toothed  lock  wash- 
ers are  used  under  head  of  bolt  and  at  each  side  of  condenser  bracket; 
except  at  junction  block  condensers  which  use  external  toothed  lock 
washer  under  nut  at  inside  of  dash.  Tighten  nuts  securely. 


Section  XXV 

INSTRUMENTS,  GAGES.  AND  SWITCHES 

135.  GENERAL. 

a.  The  gages  and  panel  lights  are  grouped  in  an  instrument 
panel  which  is  mounted  on  instrument  board  in  front  of  driver.  The 
switches,  circuit  breaker,  throttle  control,  and  choke  control  are 
mounted  along  the  lower  edge  of  the  instrument  board. 

b.  Early  and  Late  Types.  Early  vehicles  were  equipped  with 
a  push-pull  type  main  light  switch  with  a  separate  switch  for  the 
blackout  driving  light  (fig.  132).  Latest  vehicles  are  equipped  with 
a  rotary  type  main  light  switch  incorporating  contacts  for  blackout 
driving  light.  Separate  blackout  light  switch  is  therefore  eliminated 
and  ignition  switch  and  main  light  switch  are  relocated  (fig.  134). 

c.  CAUTION :  Disconnect  battery  cable  at  battery  before  tight- 
ening instrument  mountings  or  electrical  connections,  and  when 
replacing  units  to  prevent  damage  due  to  shorting  the  electrical 
circuits. 

136.  INSTRUMENT  PANEL  ASSEMBLY. 

a.    Instrument  Panel  Removal  (figs.  15,  132,  133,  and  134). 

(1)  Disconnect  Battery  Cable.  Disconnect  battery  cable 
from  battery  terminal  before  attempting  removal  of  instrument 
panel. 

(2)  Disconnect  Thermal  Unit  at  Engine.  Unscrew  thermo 
gage  thermal  unit  from  cylinder  head  fitting.  Either  drain  cooling 
system  until  coolant  level  is  below  level  of  thermal  unit,  or  plug 
cylinder  head  fitting  immediately  after  removal  of  thermal  unit. 
Remove  bond  strap,  remove  grommet  from  around  capillary  tube 
at  dash,  and  push  tube  and  thermal  unit  through  hole  in  dash. 

(3)  Disconnect  Oil  Pressure  Gage  Tube.  Unscrew  tubing 
nut  attaching  oil  tube  to  back  of  gage. 

(4)  Disconnect  Speedometer  Cable.  Unscrew  knurled  nut 
at  back  of  speedometer  head  and  pull  cable  free  from  speedometer. 
Remove  nut  and  washer  attaching  wiring  harness  clip  to  speedometer 
mounting  clamp  and  free  harness  clip  from  speedometer  stud. 
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(  5  )  Remove  Instrument  Panel  Mounting  Screws.  Remove 
five  nuts,  lock  washers,  and  screws  attaching  instrument  panel  to  in- 
strument board.  Push  on  face  of  instrument  panel  to  tilt  panel  down- 
ward. 

(6)  Disconnect  Wiring  and  Remove  Panel.  Disconnect  wir- 
ing at  all  terminals  at  back  of  instrument  panel.  Pull  on  wires  at  back 
of  three  panel  lights  to  disconnect.  Remove  instrument  panel  from 
vehicle. 

b.    Instrument  Panel  Installation  (figs.  15,  132,  133,  and  134). 

(1)  Position  Instrument  Panel  in  Instrument  Board. 
Position  instrument  panel  in  tilted  position  in  instrument  board  from 
back. 

(2)  Connect  Wiring.  Connect  wiring  to  fuel  gage  as  described 
in  paragraph  140  c  (2).  Connect  the  No.  8  yellow,  No.  10  yellow, 
and  No.  14  green  wires  to  ammeter  terminal  farthest  from  fuel 
gage;  connect  the  other  wires  to  the  other  ammeter  terminal.  Con- 
nect panel  lights  by  pushing  socket  and  lamp  at  end  of  each  wire  into 
shield  in  instrument  panel. 

(3)  Attach  Instrument  Panel  to  Instrument  Board.  Posi- 
tion instrument  panel  in  instrument  board  and  install  five  attaching 
screws,  lock  washers,  and  nuts. 

(4)  Connect  Speedometer  Cable.  Fit  cable  shaft  tongue  into 
fitting  in  speedometer  head.  Pull  cable  casing  against  speedometer 
head  and  connect  by  tightening  knurled  nut  on  speedometer  head 
fitting.  Position  wiring  harness  and  clip  on  speedometer  head  stud 
and  install  lock  washer  and  nut. 

(5)  Connect  Oil  Pressure  Gage  Tube.  Position  flanged  end 
of  tube  against  fitting  at  back  of  oil  pressure  gage.  Screw  tubing  nut 
on  gage  fitting  and  tighten  nut  carefully  to  prevent  leakage. 

(6)  Install  Thermal  Unit  in  Engine.  Insert  thermal  unit 
and  capillary  tube  through  hole  in  cowl.  Screw  thermal  unit  into 
cylinder  head  fitting  and  tighten  firmly,  then  fill  cooling  system  (par. 
17).  Fit  grommet  around  capillary  tube  and  attach  to  dash,  then 
attach  bond  strap  to  tube. 

137.    SPEEDOMETER  AND  DRIVE  CABLE. 

a.  Speedometer  Head  Removal  (figs.  132,  133,  and  134). 

( 1 )  Disconnect  Cable  at  Speedometer  Head.  At  rear  side  of 
speedometer  head,  unscrew  knurled  nut  attaching  cable  to  head.  Pull 
cable  free. 

(2)  Remove  Speedometer  Head.  Remove  two  nuts  attaching 
mounting  clamp  to  speedometer.  Remove  wiring  harness  clip.  Take 
off  mounting  clamp  and  press  on  rear  of  speedometer  head  to  remove 
from  front  of  instrument  board. 

b.  Speedometer  Head  Installation  (figs.  132,  133,  and  134). 
(1)    Install  Speedometer  Head.  Position  speedometer  head 

in  instrument  panel  from  front  side  of  panel.  Install  mounting  clamp 
over  studs  at  back  of  speedometer.  Position  wiring  harness  clip  over 
upper  stud.  Install  two  nuts  and  tighten  securely. 
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A  HORN  CIRCUIT  BREAKER 

B  FUEL  GAGE  CIRCUIT  BREAKER 

(EARLY  MODELS) 
C  THROTTLE  CONTROL 
D  AMMETER 
E  AMMETER  CLAMP 
F  FUEL  GAGE 

G  WIRING  TERMINAL  (TO  HORN 

TERMINAL  ON  STEERING  COLUMN) 
H  INSTRUMENT  PANEL  LIGHTS 
I  WIRING  HARNESS  CLIP 
J  SPEEDOMETER  CLAMP 
K  SPEEDOMETER 
L  OIL  PRESSURE  GAGE  CLAMP 
M  OIL  PRESSURE  GAGE 
N  INSTRUMENT  PANEL  LIGHT  SWITCH 
O  WIRING  TERMINAL  (TO  IGNITION 

PRIMARY  CIRCUIT  FILTER  ON  COWL) 
P  CHOKE  CONTROL 
Q  WIRING  TERMINAL  (TO  BATTERY 
CIRCUIT  FILTER  ON  COWL) 


R  IGNITION  SWITCH 
S  COWL  VENTILATOR  OPERATING 
LEVER 

T  MAIN  LIGHT  SWITCH 
U  WIRING  TERMINAL  (TO  SWITCH 
ON  CRANKING  MOTOR) 

V  FUEL  GAGE  CLAMP 

W  BLACKOUT  DRIVING  LIGHT 
SWITCH 

X  WATER  TEMPERATURE  GAGE 
CLAMP 

Y  WATER  TEMPERATURE  GAGE 

Z  WIRING  TERMINALS  (TO  DIMMER 
SWITCH) 

AA  TEMPERATURE  GAGE  THERMAL 
UNIT 

BB  WIRING  TERMINALS  (TO 
JUNCTION  BLOCK  ON  COWL) 

CC  WIRING  TERMINALS  (TO 

JUNCTION  BLOCK  ON  COWL) 


Figure  1 32-lnstrument  Panel,  Gages,  and  Switches-Rear  View 
(Push-Pull  Main  Light  Switch) 
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A  OIL  PRESSURE  GAGE  CLAMP 

B  WATER  TEMPERATURE  GAGE 
CLAMP 

C  SPEEDOMETER  CLAMP 

D  FUEL  GAGE  FIBRE  INSULATOR 

E  FUEL  GAGE  CLAMP 

F  AMMETER  CLAMP 

©  INSTRUMENT  CLUSTER  PANEL 
OUTLINE 

H  AMMETER 


I  FUEL  GAGE 

J  TEMPERATURE  GAGE  THERMAL 
UNIT 

K  OIL  PRESSURE  GAGE 

L  PANEL  LIGHT  SHIELD 

M  WATER  TEMPERATURE  GAGE 

N  SPEEDOMETER 

O  PANEL  LIGHT  SHIELD  AND 
EXTENSION 

P  PANEL  LAMP 
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Figure  1 33— Instrument  Panel  and  Related  Paris 

(2)  Connect  Speedometer  Cable  to  Speedometer  Head. 
Insert  drive  shaft  tongue  into  fitting  at  rear  of  speedometer  head  and 
pull  drive  shaft  casing  against  fitting.  Attach  by  tightening  knurled 
nut  on  speedometer  head. 

c.    Speedometer  Drive  Cable  Removal. 

( 1 )  Disconnect  Cable  at  Speedometer.  Unscrew  knurled  nut 
at  back  of  speedometer  head  and  pull  drive  cable  free  from  speed- 
ometer. 

(2)  Remove  Cable  Clips.  Remove  nuts,  washers,  bolts,  and 
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clips  attaching  cable  casing  to  cowl,  frame  side  rail,  and  transfer 
case  support. 

(3)  Disconnect  Cable  at  Transfer  Case.  Unscrew  knurled 
nut  attaching  cable  to  transfer  case.  iPull  drive  cable  free  from 
transfer  case. 

(4)  Remove  Speedometer  Cable.  Pull  end  of  cable  through 
dash  panel  after  loosening  grommet.  Grip  cable  midway  between 
ends  and  pull  to  remove  cable  [GM-1566712  casing;  GM-1566714 
(G85-30-05290)  shaft]  from  vehicle. 

d.    Speedometer  Drive  Cable  Installation. 

(1)  Install  Cable  in  Vehicle.  Position  cable  in  vehicle  be- 
tween speedometer  head  and  transfer  case.  Speedometer  head  end 
df  cable  must  be  inserted  through  cowl  and  grommet  fitted  around 
cable  at  dash. 

(2)  Connect  Cable  to  Speedometer.  Insert  tongue  end  of 
shaft  into  fitting  at  back  of  speedometer  head  and  pull  shaft  casing 
into  place  against  fitting.  Thread  knurled  nut  to  speedometer  head 
and  tighten  snugly. 

(3)  Connect  Cable  to  Transfer  Case.  Fit  tongue  end  of  shaft 
into  position  in  transfer  case.  Pull  shaft  casing  into  place  against 
fitting  at  transfer  case  and  tighten  knurled  nut. 

(4)  Install  Cable  Clips  Position  cable,  making  sure  cable  is 
not  bent  sharply  at  any  point.  Install  cable  clips,  bolts,  washers,  and 
nuts  attaching  cable  to  transfer  case  support,  frame  side  rail,  and 
dash. 

138.  OIL  PRESSURE  GAGE. 

a.  Oil  Pressure  Gage  Removal  (fig.  133). 

( 1 )  Disconnect  Oil  Tube.  Unscrew  tubing  nut  attaching  metal 
oil  tube  to  back  of  gage.  Flexible  tube  [(GM-2127840)  G501-02- 
76510]  need  not  be  disturbed  unless  necessary  to  replace. 

(2)  Remove  Oil  Gage.  Remove  two  nuts  and  lock  washers  at- 
taching mounting  clamp  to  gage  at  back  of  instrument  panel.  Re- 
move mounting  clamp  and  press  on  back  of  gage  [(GM-1506359) 
G50 1-0 1-94071]  to  remove  from  driver's  side  of  instrument  panel. 

b.  Oil  Pressure  Gage  Installation  (fig.  133). 

( 1 )  Install  Oil  Gage.  Position  gage  in  instrument  panel. 
Install  mounting  clamp  on  back  of  gage,  then  install  lock  washers 
and  nuts,  tightening  nuts  firmly. 

(2)  Connect  Oil  Tube.  Position  flanged  end  of  tubing  against 
fitting  on  back  of  gage  and  attach  with  tubing  nut.  Tighten  nut  care- 
fully to  prevent  leaks. 

139.  THERMO  GAGE. 

a.    Thermo  Gage  Removal  (fig.  133). 

( 1 )  Disconnect  Thermal  Unit  at  Engine.  Drain  cooling  sys- 
tem until  coolant  is  below  level  of  thermal  unit,  or  quickly  plug  the 
opening  after  removal  of  thermal  unit.  Unscrew  thermal  unit  from 
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fitting  in  engine  cylinder  head.  Loosen  and  remove  bond  strap  and 
grommet  around  capillary  tube  at  dash  and  push  thermal  unit 
through  hole  into  cab. 

(2)  Remove  Thermo  Gage.  Remove  two  nuts  and  lock 
washers,  then  remove  mounting  clamp  from  back  of  gage.  Press  on 
back  of  gage  [(GM-1511254)  GS08-0 1-94061]  to  remove  from 
driver's  side  of  instrument  panel.  Withdraw  capillary  tube  and 
thermal  unit  through  opening  in  instrument  panel. 

b.    Thermo  Gage  Installation  (fig.  133). 

( 1 )  Install  Thermo  Gage.  Insert  thermal  unit  and  capillary 
tube  through  holes  in  instrument  panel  and  dash,  then  position  gage 
in  instrument  panel.  Install  mounting  clamp  on  back  of  gage,  then 
install  lock  washers  and  nuts. 

(2)  Install  Thermal  Unit  in  Engine.  Screw  thermal  unit 
into  cylinder  head  fitting,  tightening  firmly,  then  fill  cooling  system 
(par.  17).  Fit  grommet  around  capillary  tube  and  attach  to  dash, 
then  attach  bond  strap  to  tube. 


140.    FUEL  GAGE. 

a.  The  fuel  gage  system  consists  of  a  gage  in  the  instrument 
panel  and  a  tank  unit  in  the  fuel  tank,  interconnected  electrically. 
The  fuel  gage  tank  unit  replacement  is  described  in  paragraph  100. 

b.  Fuel  Gage  Removal  (fig.  133). 

(1)  Disconnect  Wiring.  Remove  two  nuts  and  lock  washers 
attaching  wiring  to  terminals  at  back  of  gage  in  instrument  panel. 

(2)  Remove  Gage.  Remove  two  nuts  and  lock  washers  attach- 
ing mounting  clamp  to  gage,  then  remove  mounting  clamp.  Press  at 
back  of  gage  [(GM-1516366)  G85-33-01460]  to  remove  from 
driver's  side  of  instrument  panel. 


A  HORN  CIRCUIT  BREAKER 

B  THROTTLE  CONTROL 

C  AMMETER 

D  AMMETER  CLAMP 

E  FUEL  GAGE 

F  PANEL  LIGHTS 

G  SPEEDOMETER  CLAMP 

H  WIRING  HARNESS  CLIP 

I  SPEEDOMETER  HEAD 


J  OIL  PRESSURE  GAGE 
K  OIL  PRESSURE  CLAMP 
L  CHOKE  CONTROL 
M  ROTARY  LIGHT  SWITCH 
N  IGNITION  SWITCH 
O  PANEL  LIGHT  SWITCH 
P  CAPILLARY  TUBE 
Q  THERMO  GAGE 
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Figure  1 34— Instrument  Panel,  Gages,  and  Switches- 
Rear  View  (Rotary  Main  Light  Switch  J 

•277- 


TM  9-801 
140-143 

TRUCK,  2% -TON,  6x6 

c.    Fuel  Gage  Installation  (fig.  133). 

(1)  Install  Gage.  Position  gage  in  instrument  panel,  install 
mounting  clamp  on  back  of  gage,  then  install  two  lock  washers  and 
nuts. 

(2)  Connect  Wiring.  Connect  the  white  wire  with  red  tracer 
to  the  terminal  marked  "IGN"  on  gage,  connect  the  green  wire  to 
the  "TANK"  terminal  on  the  gage,  then  install  two  lock  washers  and 
nuts.  NOTE:  Caution  tag  on  back  of  fuel  gage-wires  must  not  fee 
reversed  or  tank  unit  may  be  burned  out. 

141.  AMMETER. 

a.  Ammeter  Removal  (fig.  133). 

(1)  Disconnect  Wiring.  Remove  two  nuts  and  lock  washers 
attaching  wires  to  ammeter  terminals  and  disconnect  wires. 

(2)  Remove  Ammeter.  Remove  two  nuts  and  lock  washers 
attaching  mounting  clamp  at  back  of  ammeter,  then  remove  mount- 
ing clamp.  Press  on  rear  of  ammeter  [  (GM  1500601)  (G85-33- 
00030]  to  remove  from  driver's  side  of  instrument  panel. 

b.  Ammeter  Installation  (fig.  133). 

(1)  Install  Ammeter.  Position  ammeter  in  instrument  panel. 
Install  mounting  clamp  over  terminals  at  back  of  ammeter  and  in- 
stall two  lock  washers  and  nuts. 

(2)  Connect  Wiring.  Connect  wires  to  ammeter  terminals  as 
described  in  paragraph  136  b  (2).  Be  sure  ammeter  shows  charge 
with  engine  running  at  moderate  speed;  if  not,  reverse  wiring  con- 
nections at  terminals. 

142.  IGNITION  SWITCH. 

a.  Ignition  Switch  Removal  (figs.  15,  132,  and  134). 

( 1 )  Disconnect  Wiring.  Remove  two  screws  and  lock  washers 
from  terminals  at  back  of  switch  and  disconnect  wires. 

(2)  Remove  Switch.  Unscrew  round  nut  from  switch  at 
driver's  side  of  instrument  board.  Use  spanner  wrench  or  punch  in 
the  holes  in  nut  to  loosen  nut.  Push  on  switch  from  front  side  of 
panel  to  remove  from  rear  side  of  panel. 

b.  Ignition  Switch  Installation  (figs.  15,  132,  and  134). 

(1)  Install  Switch.  Position  switch  on  instrument  board 
and  thread  round  nut  on  switch.  Tighten  round  nut  firmly,  using 
spanner  wrench  or  punch. 

(2)  Connect  Wiring.  Connect  wires  to  switch  terminals  with 
two  screws  and  lock  washers. 

143.  MAIN  LIGHT  SWITCH. 

a.    Push-Pull  Type  Switch  (Early  Vehicles). 
(1)    Push-Pull  Type  Switch  Removal  (figs.  15,  132,  and 
135). 

(a)  Disconnect  Wiring.  Remove  screws  and  lock  washers  attach- 
ing wires  to  switch  terminals. 
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D  E  F  G 


PUSH-PULL  SWITCH 
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"SW" 


'SW" 


"BS""^X-5»  "SS"  ^"S" 
ROTARY  SWITCH 


A  KNOB  SET  SCREW 

B  BUSHING  ASSEMBLY 

C  PLUNGER 

D  CAP  SCREW 

E  SWITCH  POST  NUT 


F  SWITCH  POST  LOCK  WASHER 
G  DASH 

H  SWITCH  LEVER 
I  ESCUTCHEON  PLATE 


Figure  135— Main  Lighting  Switches 


RA  PD  333006 


(b)  Remove  Switch  Knob.  Loosen  set  screw  in  knob  and  un- 
screw knob. 

(c )  Remove  Switch  Bushing.  Loosen  hex  head  cap  screw  at  side 
of  switch  bushing.  Press  switch  locking  plunger  and  pull  switch  bush- 
ing off  end  of  switch. 

(d)  Remove  Switch.  Remove  nut  and  lock  washer  from  switch 
at  front  of  instrument  board.  Push  on  switch  from  front  side  of  in- 
strument board  to  remove. 

(2)  Push-Pull  Type  Switch  Installation  (figs.  15,  132,  and 
135). 

(a)  Connect  Wiring  to  Switch.  Install  wires  at  terminals  on 
switch,  and  attach  with  screws  and  lock  washers.  Terminal  markings 
are  shown  in  figure  135  and  wire  connections  are  as  follows: 

Terminal  Circuif  Wire  Size  and  Tracer  Color 

A        Auxiliary  Not  used 

B        Switch  to  ammeter  No.  10  yellow 

BHT  Switch  to  No.  1  top  junction  No.  16  white 

BS      Switch  No.  6  bottom  junction  No.  16  black-red  tr. 

HT     Switch  to  No.  5  top  junction  No.  16  black-green  tr. 
Switch  to  BAT  terminal  on 

dimmer  switch  No.  12  black-green  tr. 
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Terminal  Circuit  Wire  size  and  tracer  color 

Switch  to  instrument  panel 

light  switch  No.  16  black-green  tr. 

S        Switch  to  No.  2  bottom  junction    No.  16  red-black  tr. 
SS       Switch  to  No.  5  bottom  junction    No.  16  black-red  check 
TT      Switch  to  No.  1  bottom  junction    No.  16  green-black  check 
SW     Switch  to  No.  3  bottom  junction    No.  16  red 

(b)  Install  Switch.  Position  switch  on  instrument  board  from 
back  of  board.  Install  lock  washer  and  nut  on  front  of  switch  and 
tighten  nut  firmly. 

(c)  Install  Switch  Bushing.  Compress  switch  locking  plunger 
and  position  bushing  on  switch.  Press  bushing  firmly  against  panel 
and  tighten  hex  head  cap  screw  so  bushing  is  locked  with  plunger 
in  upright  position. 

(d)  .  Install  Switch  Knob.  Screw  knob  onto  switch  and  tighten 
set  screw  firmly.  Test  operation  of  switch  (par.  12). 

b.    Rotary  Type  Switch  (Late  Vehicles). 

(1)  Rotary  Type  Switch  Removal  (figs.  15,  134,  and  135). 

( a)  Remove  Switch  Lever.  Remove  screw  attaching  switch  lever 
to  switch  and  remove  lever. 

(b)  Remove  Switch.  Unscrew  nut  attaching  switch  to  instrument 
board,  then  remove  lock  washer,  flat  washer,  and  escutcheon  plate. 
Push  on  switch  shaft  to  remove  switch  from  back  of  panel. 

(c)  Disconnect  Wiring.  Remove  screws  and  lock  washers  attach- 
ing wires  to  terminals  and  remove  switch. 

(2)  Rotary  Type  Switch  Installation  (figs.  15,  134,  and 
135). 

(a)  Connect  Wiring.  Install  wires  at  terminals  on  switch  and 
attach  with  screws  and  lock  washers.  Terminal  markings  are  shown 
in  figure  135,  and  wire  connections  are  as  follows: 

Terminal  Circuit  Wire  Size  and  Tracer  Color 

A        Auxiliary  Not  used 

B        Switch  to  ammeter  No.  10  yellow 

BHT  Switch  to  No.  1  top  junction        No.  16  white 

BOD   Switch  to  No.  3  post  junction       No.  16  white-black  tr. 

BS      Switch  to  No.  6  bottom  junction  No.  16  black-red  check 

HT      Switch  to  No.  5  top  junction         No.  16  black-green  tr. 

Switch  to  BAT  terminal  on 

dimmer  switch  No.  12  black-green  tr. 

Switch  to  instrument  panel 

light  switch  No.  16  black-green  tr. 

S         Switch  to  No.  2  bottom  junction    No.  16  red-black  tr. 
SS       Switch  to  No.  5  bottom  junction    No.  16  red-black  check 
SW     Switch  to  No.  3  bottom  junction    No.  16  red 
TT      Switch  to  No.  1  bottom  junction    No.  16  green-black  check 

(b)  Install  Switch.  Position  switch  in  instrument  board,  install 
escutcheon  plate,  lock  washer,  flat  washer,  and  nut,  then  tighten  nut 
firmly. 

(c)  Install  Switch  Lever.  Position  switch  lever  on  switch  shaft 
and  attach  with  screw,  tightening  screw  firmly. 
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144.  BLACKOUT  DRIVING  LIGHT  SWITCH. 

a.  Blackout  driving  light  switch  is  used  only  with  push-pull 
type  main  light  switch.  Connections  for  blackout  driving  light  are 
incorporated  in  rotary  light  switch,  hence  necessity  for  separate 
driving  light  switch  is  eliminated  on  late  vehicles  with  rotary  type 
main  light  switch. 

b.  Blackoul  Driving  Light  Switch  Removal  (figs.  15  and  132). 

(1)  Remove  Switch  Knob.  Loosen  set  screw  in  knob,  then 
unscrew  knob  from  switch. 

(2)  Remove  Switch.  Remove  nut  and  lock  washer  attaching 
switch  to  instrument  board.  Press  on  switch  at  driver's  side  of  instru- 
ment board  to  remove  from  board. 

(3)  Disconnect  Wiring.  Remove  two  screws  and  lock  washers 
attaching  wires  to  switch  and  remove  switch. 

c.  Blackout  Driving  Light  Switch  Installation  (figs.  15  and 
132). 

( 1 )  Connect  Wiring.  Attach  wires  to  switch  with  two  screws 
and  lock  washers,  tightening  screws  firmly. 

(2)  Install  Switch.  Position  switch  in  instrument  board  from 
back  of  board.  Install  lock  washer  and  nut  on  switch,  tightening  nut 
firmly. 

(3)  Install  Switch  Knob.  Screw  knob  onto  switch  and  tighten 
set  screw  firmly. 

145.  PANEL  LIGHTS  AND  SWITCH. 

a.  Instrument  panel  gages  and  switches  are  illuminated  by  three 
lights,  mounted  on  the  instrument  panel  and  controlled  by  a  switch 
mounted  on  the  instrument  board. 

b.  Panel  Lamp  and  Socket  Removal  (figs.  15,  132,  133,  and 
134). 

( 1 )  Remove  Shield,  Socket,  and  Lamp  Assembly.  Pry  shield, 
socket,  and  lamp  assembly  out  of  instrument  panel  from  front  side, 
using  screw  driver. 

(2 )  Remove  Lamp  and  Socket  Unit  from  Shield.  Grip  shield 
firmly  in  one  hand  and  pull  on  wire  with  other  hand  to  pull  lamp 
and  socket  out  of  shield. 

(3)  Remove  Lamp  from  Socket.  Grip  socket  assembly  in  one 
hand  and  press  on  lamp,  turning  to  left  to  free  from  socket.  Remove 
lamp  from  socket  with  fingers.  Socket  remains  attached  to  wiring 
harness. 

c.  Panel  Lamp  and  Socket  Installation  (figs.  15,  132,  133, 
and  134). 

( 1 )  Install  Lamp  in  Socket.  Fit  lamp  into  socket,  press  down, 
and  turn  to  right  to  install  in  socket. 

(2)  Install  Lamp  and  Socket  Unit  in  Shield.  Insert  lamp 
and  socket  unit  through  hole  in  instrument  panel  from  rear  side. 
Press  socket  into  shield  until  it  seats  firmly. 
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(3)  Install  Shield,  Socket,  and  Lamp  Assembly.  Position 
shield,  socket,  and  lamp  assembly  at  hole  in  instrument  panel  and 
press  until  shield  snaps  into  place. 

d.  Instrument  Light  Switch  Removal  (figs.  15,  132,  and  134). 

(1)  Remove  Switch  Knob.  Loosen  set  screw  in  switch  knob 
and  unscrew  knob  from  switch. 

(2)  Remove  Switch.  Remove  nut  and  lock  washer  attaching 
switch  to  instrument  board.  Remove  switch  from  back  of  instrumenj 
board. 

(3)  Disconnect  Wiring.  Remove  two  screws  and  lock  washers 
attaching  wires  to  switch. 

e.  Instrument  Light  Switch  Installation  (figs.  15,  132,  and 
134). 

( 1 )  Connect  Wiring.  Attach  wires  to  switch  with  two  screws 
and  lock  washers,  tightening  screws  firmly. 

(2)  Install  Switch.  Position  switch  in  instrument  board.  In- 
stall nut  and  lock  washers,  tightening  nut  firmly. 

(3)  Install  Switch  Knob.  Screw  knob  onto  switch  and  tighten 
set  screw  firmly. 

146.    HORN  AND  BUTTON. 

a.  General.  The  electric  vibrating  type  horn  is  mounted  on 
the  intake  manifold  and  is  controlled  by  a  button  mounted  in  the 
hub  of  the  steering  wheel.  Current  for  operation  of  the  horn  is  sup- 
plied by  the  battery;  the  horn  circuit  is  protected  by  an  automatic 
type  circuit  breaker  mounted  on  the  back  of  the  instrument  board. 

b.  Horn  Removal. 

(1)  Disconnect  Wiring.  Remove  screws  and  lock  washers  at- 
taching wires  to  horn  terminals,  then  disconnect  wires  from  horn. 

(2)  Remove  Horn.  Remove  two  nuts,  lock  washers,  and  bolts 
attaching  horn  to  intake  manifold  and  remove  horn. 

c.  Horn  Installation. 

(1)  Install  Horn.  Position  horn  and  bracket  on  intake  mani- 
fold and  attach  with  two  bolts,  nuts,  and  lock  washers. 

(2)  Connect  Wires.  Attach  wires  to  horn  terminals  with 
washers  and  screws,  tightening  screws  firmly. 

d.  Horn  Button  Removal.  Remove  two  screws  attaching  horn 
button  retainer  to  steering  wheel,  then  remove  retainer,  horn  button, 
contact,  insulator,  and  spring. 

e.  Horn  Button  Installation.  Position  spring,  insulator,  contact, 
horn  button,  and  retainer  on  steering  wheel,  and  install  two  retainer 
screws. 

f.  Horn  Circuit  Breaker  Removal  (figs.  132  and  134). 

( 1 )  Remove  Circuit  Breaker  from  Instrument  Board.  Re- 
move two  screws,  nuts,  and  lock  washers  attaching  circuit  breaker  to 
back  of  instrument  board. 

(2)  Disconnect  Wiring.  Remove  two  screws  and  lock  washers 
attaching  wires  to  circuit  breaker,  and  remove  circuit  breaker. 
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g.    Horn  Circuit  Breaker  Installation  (figs.  132  and  134). 

( 1 )  Connect  Wiring.  Attach  wires  to  circuit  breaker  with  two 
screws  and  lock  washers,  tightening  screws  firmly. 

(2)  Install  Circuit  Breaker.  Position  circuit  breaker  on 
back  of  instrument  board  and  install  two  attaching  screws,  nuts,  and 
lock  washers. 

147.  DIMMER  SWITCH. 

a.  Dimmer  switch  is  located  on  the  toe  board  riser  to  the  left 
of  the  clutch  pedal  and  is  operated  by  the  left  foot  to  select  the  upper 
and  lower  headlight  beam. 

b.  Dimmer  Switch  Removal. 

( 1 )  Remove  Switch.  Remove  two  screws  and  lock  washers  at- 
taching switch  to  toe  board  support  and  withdraw  switch. 

(2)  Disconnect  Wiring.  Remove  three  screws  and  lock 
washers  attaching  wires  to  switch  terminals,  and  remove  switch 
(GM-1997014). 

c.  Dimmer  Switch  Installation. 

( 1 )  Connect  Wiring.  Attach  wires  to  switch  with  three  screws 
and  lock  washers.  The  No.  12  black  wire  with  green  tracer  must  be 
attached  to  the  "BATT"  terminal;  connect  the  other  wires  to  the 
remaining  terminals. 

(2)  Install  Switch.  Position  switch  in  hole  in  toe  board  sup- 
port and  attach  with  two  screws  and  lock  washers,  tightening  screws 
firmly. 

148.  STOP  LIGHT  SWITCH. 

a.  Stop  light  switch,  located  at  the  outlet  end  of  the  brake  master 
cylinder,  is  operated  by  the  hydraulic  pressure  in  the  master  cylinder. 
Before  replacing  switch,  connect  the  wires  together  and  if  stop  lights 
are  not  illuminated,  the  cause  is  elsewhere  than  in  the  stop  light 
switch. 

b.  Stop  Light  Switch  Removal. 

(1)  Disconnect  Wiring.  Pull  wires  off  snap  terminals  on 
switch. 

(2)  CAUTION:  New  switch  should  be  installed  immediately 
after  removal  of  switch  to  prevent  loss  of  brake  fluid.  Do  not  apply 
brakes  while  switch  is  removed,  as  brake  fluid  would  be  lost  through 
opening;  also  it  would  be  necessary  to  bleed  the  entire  brake  system 
if  air  were  admitted  into  the  system. 

(3)  Remove  Switch.  From  under  vehicle,  unscrew  switch 
(GM-1320938)  from  master  cylinder  outlet  fitting. 

c.  Stop  Light  Switch  Installation. 

( 1 )  Install  Switch.  Thread  switch  into  outlet  fitting  on  brake 
master  cylinder  and  tighten  firmly. 

(2)  Connect  Wiring.  Attach  a  wire  to  each  of  the  two  ter- 
minals on  the  switch.  Wires  can  be  attached  to  either  terminal. 
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149.  DESCRIPTION. 

a.  The  clutch  consists  of  two  separate  assemblies — the  clutch 
disc  assembly  and  the  clutch  cover  and  pressure  plate  assembly. 
The  driven  disc  transfers  engine  power  from  the  flywheel  to  the 
transmission  main  drive  gear  shaft.  The  clutch  cover  and  pressure 
plate  provide  attachment  or  release  of  the  driven  disc  to  the  flywheel 
The  clutch  is  always  in  "engaged"  position  unless  purposely  "dis- 
engaged" by  the  driver. 

150.  CLUTCH  PEDAL  FREETRAVEL  ADJUSTMENT. 

a.  Clutch  pedal  free-travel  is  the  movement  of  the  pedal  before 
the  clutch  starts  to  disengage.  Pedal  free-travel  must  be  2V2  inches 
with  new  facings.  As  the  facings  wear,  adjusting  nuts  on  the  adjusting 
link  should  be  backed  off  to  maintain  a  2  l/2-inch  free-travel  until  the 
lock  nut  is  at  the  end  of  the  thread;  then  clutch  may  be  operated 
until  free-travel  is  reduced  to  1  inch  at  which  time  clutch  driven 
member  assembly  (with  new  facings)  must  be  replaced. 


D 


A  PEDAL  SHAFT  BRACKET 

B  PEDAL  ASSEMBLY 

C  CLUTCH  AND  BRAKE  PEDAL  SHAFT 

D  PULL  BACK  SPRING 

E  CLUTCH  PEDAL  ADJUSTING  LINK 

F  PULL  BACK  SPRING  BRACKET  . 

G  CHECK  NUT 

H  ADJUSTING  LINK  NUT 

I  CLUTCH  RELEASE  FORK  ASSEMBLY 
(SPRING  AND  BALL  STUD) 


E 


RA  PO  64626 


Figure  1 36— Pedal  Linkage 
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b.    Pedal  Free-travel  Adjustment. 

(1)  Check  Pedal  Free-travel.  Pedal  free-travel  must  be 
checked  with  hand  on  the  pedal  and  not  with  foot,  as  this  check  is 
very  sensitive.  If  free-travel  of  clutch  is  less  than  2V2  inches,  and 
lock  nut  has  not  already  been  adjusted  to  the  end  of  the  adjusting 
link  threads,  adjust  pedal. 

(2)  Adjust  Pedal  (fig.  136).  Loosen  check  nut  on  adjusting 
link,  and  turn  adjusting  nut  in  or  out  as  may  be  required  to  obtain 
proper  free-travel  of  foot  pedal.  With  pedal  free-travel  definitely 
established,  turn  up  check  nut  firmly  against  adjusting  nut  to  prevent 
adjustment  from  coming  loose,  then  recheck  pedal  free-travel.  After 
limit  of  adjustment  is  reached,  any  free-travel  in  excess  of  1  inch  is 
satisfactory. 

151.  CLUTCH  PEDAL  AND  LINKAGE. 

a.  Description.  Clutch  pedal  is  connected  to  the  release  fork 
through  the  linkage  (fig.  136).  Release  fork  is  mounted  in  the  clutch 
housing  by  a  ball  stud  and  support.  Inner  end  of  the  fork  engages 
a  groove  in  the  release  bearing  support  for  actuation  of  the  release 
bearings. 

b.  Clutch  Pedal  and  Linkage  Removal  (fig.  136).  Remove  at- 
taching screws  from  toe  board  assembly  and  remove  toe  board  to 
gain  access  to  pedal  and  linkage.  Disconnect  pedal  pull  back  spring 
[(GM-368244)  G85-1 1-02090].  Loosen  and  remove  check  nut  and 
adjusting  nut,  then  remove  adjusting  link.  With  suitable  drift,  drive 
out  pin  at  outer  end  of  pedal  shaft  and  remove  collar  and  pedal 
assembly. 

c.  Clutch  Pedal  and  Linkage  Installation  (fig.  136).  Place 
clutch  pedal  over  end  of  pedal  shaft.  Install  collar  on  outer  end  of 
shaft,  aline  hole  in  collar  with  hole  in  shaft,  then  drive  in  new  retain- 
ing pin.  Connect  adjusting  link  to  clutch  pedal  with  threaded  end 
through  hole  in  fork,  then  install  adjusting  nut  and  check  nut,  and 
connect  pedal  pull  back  spring.  Install  toe  board  assembly,  and 
tighten  attaching  screws  firmly.  After  toe  board  assembly  has  been 
installed,  adjust  clutch  pedal  free-travel  (par.  150  b). 

152.  CLUTCH  REPLACEMENT, 
a.  Removal. 

(1)  Remove  Transmission.  Remove  transmission  assembly 
(par.  154).  Clutch  release  bearing  assembly  is  then  accessible. 

(2)  Remove  Release  Fork  and  Ball  Stud  Assembly.  Dis- 
connect pedal  pull  back  spring.  Loosen  and  remove  check  nut  and 
adjusting  nut,  then  remove  adjusting  link.  With  a  %-inch  offset  open 
end  wrench,  hold  ball  stud  support  from  inner  side  of  clutch  housing, 
then  remove  ball  stud  support  from  outer  side  of  clutch  housing. 
Release  fork  with  ball  stud  can  then  be  removed. 

(3)  Remove  Clutch.  The  clutch  units  include  clutch  pressure 
plate  assembly  (includes  cover,  pressure  plate,  springs,  etc.)  and 
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RA  PD  332968 

Figure  137— Use  of  Clutch  Alining  Arbor  [4 1  -A-335) 

clutch  driven  member  assembly  (includes  facing,  torsion  springs, 
etc.).  Insert  clutch  alining  arbor  (41-A-335)  (fig.  137)  through  clutch 
assembly  and  driven  disc  hub.  Loosen  the  nine  clutch  cover  to  fly- 
wheel cap  screws  one  turn  at  a  time  until  diaphragm  spring  pressure 
is  fully  released;  then  completely  remove  all  cap  screws  and  with- 
draw alining  arbor  and  lower  clutch  pressure  plate  assembly  and 
clutch  driven  member  assembly. 


RA  PD  332920 

Figure  1 38— Removing  Pilot  Bearing  (Puller  4 1  -P-2906- IS) 
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RA  PD  303118 

Figure  1 39— Removing  or  Installing  Clutch  Assembly 


(4)  Remove  Clutch  Pilot  Bearing.  Insert  puller  (41-P- 
2906-15)  (fig.  138)  in  recess  of  crankshaft  and  remove  bearing. 
Pilot  bearing  is  shielded  type  and  requires  attention  only  when 
clutch  is  removed  from  vehicle.  If  damaged  or  broken,  replace. 

b.  Installation. 

( 1 )  Install  Clutch  Pilot  Bearing.  Before  bearing  is  installed 
it  must  be  lubricated  as  described  in  Section  VIII.  Using  alining 
arbor  (41-A-335)  with  three  %-inch  washers,  install  pilot  bearing. 
Care  must  be  exercised  to  provide  exact  bearing  alinment  with  pilot 
hole  in  flywheel  housing.  Install  shielded  side  of  bearing  toward 
transmission. 

(2)  Attach  Clutch  Assemblies  to  Flywheel.  Hand  crank 
engine  until  "X"  mark  on  flywheel  is  visible  from  underside  of  clutch 
housing.  Place  driven  member  assembly  and  clutch  pressure  plate 
assembly  against  flywheel  and  rotate  cover  until  "X"  mark  on  cover 
(fig.  139)  alines  with  "X"  mark  on  flywheel.  Insert  clutch  alining 
arbor  (41-A-335)  in  clutch  assembly  and  driven  disc  (fig.  137),  then 
install  cap  screws  which  attach  cover  to  flywheel.  Each  cap  screw 
should  be  tightened  gradually,  a  turn  at  a  time,  to  prevent  distortion 
of  cover  as  spring  pressure  is  taken  up.  Withdraw  alining  arbor. 

(3)  Clean,  Lubricate,  and  Install  Ball  Stud.  Lift  ball  stud 
retainer  spring  out  of  fork  and  withdraw  ball  stud.  Pack  ball  seat  in 
fork,  lubricating  as  specified  in  Section  VIII,  and  install  ball  stud  and 
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retainer  spring.  Be  sure  to  place  ends  of  ball  retainer  spring  down- 
ward so  that  spring  will  be  completely  seated  in  grooves  in  fork. 

(4)  Install  Clutch  Release  Fork  and  Linkage.  Install  fork 
and  ball  stud  assembly,  using  care  to  see  that  fingers  at  inner  end  of 
fork  are  in  groove  of  release  bearing  sleeve,  then  thread  support  into 
ball  stud.  Make  sure  ball  stud  and  support  are  drawn  up  tightly. 
Attach  adjusting  link  to  clutch  pedal  and  through  fork  arm,  then 
install  adjusting  nut,  check  nut,  and  pull  back  spring. 

(5)  Install  Transmission  and  Adjust  Pedal.  Install  release 
bearing  assembly  and  transmission  assembly  (par.  155),  adjust 
clutch  pedal  free-travel  (par.  150  b). 


Section  XXVII 
TRANSMISSION 

153.  DESCRIPTION. 

a.  The  transmission  is  a  selective  sliding  gear  type  and  pro- 
vides for  five  speeds  forward  and  one  reverse.  Fourth  speed 
is  direct,  with  fifth  speed  overdrive.  Gears  are  selected  manually 
by  a  conventional  gearshift  lever.  The  transmission  assembly  is 
bolted  directly  to  the  clutch  housing.  The  power  plant  and  transmis- 
sion assembly  is  stabilized  by  a  strut  rod  which  is  connected  between 
the  rear  of  the  transmission  and  the  transfer  case  crossmember.  On 
models  equipped  with  a  winch  or  power  hoist,  a  power  take-off  is 
attached  to  the  left-hand  side  of  the  transmission.  All  vehicles  have 
a  transfer  case  high  and  low  speed  control  cross  shaft,  mounted  at 
the  rear  of  transmission  case. 

154.  REMOVAL. 

a.  Preliminary  Instructions.  Vehicles  equipped  with  winch 
or  power  hoist  have  a  power  take-off  installed  on  the  left-hand  side 
of  the  transmission.  The  following  procedure  covers  removal  of 
transmission  either  with  or  without  power  take-off,  with  differences 
noted  in  text.  Key  letters  in  text  refer  to  figure  140.  NOTE:  Transfer 
case  high  and  low  speed  control  rods,  levers,  and  cross  shaft  are 
slightly  different  on  vehicles  equipped  with  banjo  type  axles  than 
those  on  vehicles  having  split  type  axles  ( fig.  140 );  however,  removal 
and  installation  procedure  are  the  same. 

b.  Drain  Lubricant.  Remove  drain  plug  from  lower  rear  side  of 
transmission  and  allow  lubricant  to  drain.  Install  plug  after  draining. 

c.  Remove  Floor  Pan.  Place  transfer  case  control  levers  in 
neutral  and  pull  hand  brake  lever  to  rear.  Lift  seal  off  over  levers. 
Remove  12  floor  pan  cap  screws  and  lock  washers  and  lift  floor  pan 
up  over  levers  and  out  of  cab. 
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d.  Remove  Hand  Brake  Lever  and  Bracket.  Release  hand 
brake  and  remove  cotter  pin  and  clevis  pin  attaching  hand  brake  rod 
(C)  to  lever.  Remove  two  cap  screws  and  washers  (A)  attaching 
hand  brake  bracket  to  right-hand  side  of  transmission  cover  and  lift 


SPLIT  TYPE  AXLES 


RA  PD  333028 

Figure  140 — Transmission  Assembly  Installed  (Split  Type 
Axles  Without  Power  Take-Off  Shown) 
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hand  brake  lever  and  bracket  assembly  (B)  out  of  cab.  Remove  cap 
screw  and  lock  washer  (M)  attaching  speedometer  cable  clip  to  left- 
hand  side  of  cover. 

e.  Remove  High  and  Low  Control  Lever  Cross  Shaft  and 
Brackets.  Remove  cotter  pins  and  clevis  pins  attaching  high  and 
low  control  rods  (F  and  I)  to  cross  shaft  levers.  Pull  retainer  spring 
(J)  from  left  end  of  cross  shaft.  Loosen  rear  nut  on  transmission 
strut  rod  eye  (fig.  140).  Remove  cotter  pin  and  clevis  pin  attaching 
strut  rod  (H)  to  left-hand  cross  shaft  bracket  (K).  On  vehicles  with- 
out power  take-off,  remove  two  nuts  and  lock  washers  from  studs 
attaching  left-hand  cross  shaft  bracket  (K)  to  transmission  and  pull 
bracket  off  end  of  studs  and  cross  shaft  (E).  On  vehicles  with  power 
take-off,  remove  power  take-off  control  lever  or  levers  from  stud 
in  side  of  transmission  (par.  157  or  158).  Remove  control  lever  stud, 
remove  nut  and  lock  washer  from  forward  stud,  and  remove  bracket. 
Remove  two  nuts  and  lock  washers  from  studs  attaching  right-hand 
bracket  (D)  to  transmission  and  remove  bracket  and  cross  shaft 
(E)  assembly. 

f.  Disconnect  Propeller  Shaft.  Remove  four  nuts,  lock  washers, 
and  bolts  attaching  propeller  shaft  universal  joint  (G)  to  main  drive 
gear  companion  flange.  Swing  shaft  up  and  to  one  side  and  fasten 
with  a  piece  of  wire.  Disconnect  power  take-off  drive  shaft  or  shafts 
at  power  take-off  if  used  (par.  240  or  245). 

g.  Remove  Pedal  Shaft  Bracket  to  Transmission  Cap  Screw. 
Remove  cap  screw  and  lock  washer  attaching  pedal  shaft  bracket 
(L)  to  transmission.  Loosen,  but  do  not  remove,  two  cap  screws  at- 
taching pedal  shaft  bracket  to  clutch  housing. 

h.  Remove  Flywheel  Underpan.  Remove  four  cap  screws 
attaching  flywheel  underpan  to  clutch  housing  and  remove  under- 
pan. 

i.  Remove  Transmission.  Remove  lock  wire  from  two  trans- 
mission to  clutch  housing  lower  cap  screw  heads  and  remove  cap 
screws  from  inside  clutch  housing.  Support  transmission  on  a  dolly 
jack  or  support  from  above  with  a  hoist  and  chains.  Remove  two 
transmission  to  clutch  housing  upper  cap  screws  and  lock  washers. 
With  the  assembly  securely  supported,  move  assembly  back  until 
main  drive  gear  shaft  clears  opening  in  clutch  housing.  CAUTION: 
Do  not  allow  weight  of  transmission  to  rest  on  clutch  disc  hub  and  do 
not  permit  clutch  release  bearing  and  support  assembly  to  drop 
from  release  fork.  Lower  assembly  and  tip  to  one  side  to  permit 
gearshift  lever  to  clear  under  side  of  chassis  and  withdraw  from  under 
vehicle.  Do  not  move  clutch  pedal  while  transmission  is  removed. 

155.  INSTALLATION. 

a.  Preliminary  Instructions.  The  following  procedure  covers 
installation  of  transmission  either  with  or  without  power  take-off, 
with  differences  noted  in  text.  Transfer  case  high  and  low  speed  con- 
trol rods,  levers,  and  cross  shaft  are  slightly  different  on  vehicles 
equipped  with  banjo  type  axles  than  on  vehicles  equipped  with  split 
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type  axles  (fig.  140);  however,  installation  procedures  for  both  types 
are  the  same.  Key  letters  in  text  refer  to  figure  140. 

b.  Install  Transmission.  Slide  transmission  under  vehicle  and 
guide  gearshift  lever  up  through  floor  pan  opening  in  cab.  Support 
transmission  on  a  dolly  jack  or  support  from  above  with  a  hoist  and 
chains.  Make  sure  clutch  release  bearing  and  support  assembly  is  in 
place  in  clutch  release  fork.  Raise  assembly  until  main  drive  gear 
shaft  will  enter  release  bearing  and  clutch  disc  hub  and  move  forward 
against  clutch  housing.  CAUTION:  Do  not  allow  weight  of  transmis- 
sion to  rest  on  clutch  disc  hub.  If  main  drive  gear  splines  do  not  mesh 
with  splines  in  clutch  disc  hub,  place  transmission  gearshift  lever  in 
5th  speed  position  and  turn  main  drive  gear  shaft  at  rear  of  trans- 
mission with  hand  to  aline  splines.  Install  two  transmission  to  clutch 
housing  upper  cap  screws  and  lock  washers,  and  inside  clutch  housing 
install  two  transmission  to  clutch  housing  lower  cap  screws.  Tighten 
all  four  cap  screws  firmly  and  thread  lock  wire  through  holes  in  heads 
of  lower  cap  screws.  Twist  ends  of  lock  wire  together.  Remove  jack 
from  under  vehicle,  or  remove  chains  as  the  case  may  be. 

c.  Install  Flywheel  Underpan.  Position  flywheel  underpan 
against  under  side  of  clutch  housing  and  attach  with  four  cap  screws 
and  internal  toothed  lock  washers,  Frame  to  clutch  housing  bond 
strap  must  be  installed  under  head  of  underpan  to  clutch  housing 
left  front  cap  screw. 

d.  Install  Pedal  Shaft  Bracket  to  Transmission  Cap  Screw. 
Install  pedal  shaft  bracket  (L)  to  transmission  cap  screw,  using  lock 
washer.  Tighten  cap  screw  firmly,  then  tighten  two  pedal  shaft 
bracket  to  clutch  housing  cap  screws. 

e.  Install  High  and  Low  Control  Cross  Shaft  and  Brackets. 
Position  right-hand  bracket  and  cross  shaft  assembly  (D  and  E) 
with  holes  in  bracket  over  two  studs  in  right-hand  side  of  transmis- 
sion. Install  nuts  and  lock  washers  on  studs  and  tighten  firmly.  On 
vehicle  without  power  take-off  (fig.  140),  place  left-hand  bracket 
(K)  over  studs  in  left-hand  side  of  transmission  and  over  end  of  cross 
shaft  (E).  Install  nuts  and  lock  washers  and  tighten  firmly.  On  vehi- 
cles with  power  take-off,  the  procedure  is  the  same  except  that  the 
rear  stud  is  replaced  with  a  special  stud  on  which  power  take-off 
control  lever  or  levers  pivot.  Install  retainer  spring  (J)  in  groove 
in  left  end  of  cross  shaft  (E).  Connect  transfer  case  high  and  low 
control  rods  (F  and  I)  to  cross  shaft  levers,  using  clevis  pins  and  new 
cotter  pins.  Adjust  high  and  low  speed  control  linkage  (par.  160). 
On  vehicles  equipped  with  power  take-off,  install  power  take-off 
control  lever  or  levers  (par.  157  or  158). 

f.  Connect  and  Adjust  Transmission  Strut  Rod  (fig.  140). 
Connect  forward  end  of  strut  rod  (H)  to  left-hand  cross  shaft  bracket, 
using  clevis  pin  and  new  cotter  pin.  Adjust  rod  as  follows: 

(1)  With  Banjo  Type  Axles,  Run  forward  adjusting  nut 
toward  front  of  eye  rod.  Turn  rear  adjusting  nut  onto  eye  rod  until 
nut  fully  contacts  bracket,  then  tighten  rear  nut  one  full  turn.  Run 
forward  adjusting  nut  back  against  bracket  and  tighten  firmly. 
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(2)  With  Split  Type  Axles.  Run  rear  adjusting  nut  toward 
rear  end  of  eye  rod.  Run  forward  adjusting  nut  back  until  nut  fully 
contacts  bracket,  then  turn  forward  nut  one  full  turn  toward  front 
end  of  eye  rod.  Tighten  rear  adjusting  nut  firmly  against  bracket. 

g.  Install  Hand  Brake  Lever  and  Bracket.  Position  hand  brake 
lever  and  bracket  assembly  (B)  on  right-hand  side  of  transmission 
cover  and  install  two  cap  screws  (A)  with  lock  washer  under  head 
of  rear  cap  screw,  and  ground  strap,  flat  washer,  and  lock  washer 
under  head  of  forward  cap  screw.  Tighten  cap  screws  firmly.  Adjust 
and  connect  hand  brake  rod  (C)  to  hand  brake  lever  (par.  193). 
Attach  speedometer  cable  clip  to  left-hand  side  of  cover,  using  cap 
screw  and  lock  washer. 

h.  Prepare  Transmission  for  Service.  Lubricate  transmission 
with  type  and  quantity  of  lubricant  as  directed  in  Section  VIII. 
Tighten  filler  and  drain  plugs  firmly.  Start  engine  and  run  transmis- 
sion three  or  four  minutes  with  shift  lever  in  each  position.  This  will 
definitely  work  lubricant  into  close  clearances. 

i.  Connect  Propeller  Shaft.  Attach  propeller  shaft  universal 
joint  (G)  to  main  drive  gear  companion  flange,  using  four  bolts, 
nuts,  and  lock  washers.  Tighten  nuts  firmly.  Connect  power  take-off 
drive  shaft  or  shafts  at  power  take-off  if  used  (par.  240  or  245). 

j.  Install  Floor  Pan.  Install  floor  pan  over  control  levers  in  cab 
and  attach  with  12  cap  screws  and  lock  washers.  Place  transfer  case 
control  levers  in  neutral  position,  pull  hand  brake  back,  and  install 
floor  seal  over  ends  of  levers. 


Section  XXVIII 
POWER  TAKE-OFF.  AND  CONTROLS 

156.  DESCRIPTION. 

a.  General.  Power  take-off  assembly,  mounted  on  left-hand  side 
of  transmission,  provides  two  forward  speeds  and  one  reverse  speed 
for  winch  operation,  and  one  speed  for  operation  of  power  hoist. 
Power  take-off  intermediate  gear  is  constantly  meshed  with  the 
transmission  reverse  idler  gear,  making  it  possible  to  use  power  take- 
off at  any  time  the  vehicle  engine  is  operating.  Power  is  transferred 
to  auxiliary  units  through  drive  shafts  which  connect  directly  with 
power  take-off  output  shaft.  Control  levers  which  are  connected 
with  shift  shaft  at  power  take-off  are  located  in  cab  and  are  shifted 
manually.  Difference  in  design  of  dual  and  single  drive  power  take- 
off assemblies  are  covered  in  succeeding  paragraphs  157  and  158. 
Lubricant  in  transmission  case  also  lubricates  power  take-off  as- 
sembly. 
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b.  Data.  Two  makes  of  single  drive  power  take-off  assemblies  are 
used  on  early  vehicles,  both  of  which  are  similar  in  construction,  and 
can  be  identified  by  referring  to  name  plate. 

(1)  Single  Drive  (Early  Vehicles). 
Type  Two-speed  and  reverse 
Make  Heil 
Models  B-360 
Drive  Transmission 

(2)  Single  Drive  (Late  Vehicles). 


Gar  Wood 

67-Y-60000LG 

Transmission 


Type 
Make 

GM  Part  No. 
Drive 
(3)    Dual  Drive. 

Type  (winch  drive) 
Type  (hoist  drive) 
Make 
Drive 


Two-speed  and  reverse 

GMC 

2200208 

Transmission 

Two-speed  and  reverse 

One-speed 

GMC 

Transmission 


157.    SINGLE  DRIVE  POWER  TAKE-OFF  AND  CONTROLS. 

a.  General.  Winch-equipped  vehicles  have  a  single  drive  power 
take-off,  mounted  on  left-hand  side  of  transmission.  Backlash  be- 
tween transmission  gear  and  power  take-off  intermediate  gear  is 
controlled  by  adding  or  removing  gasket  between  the  two  assemblies. 
Single  drive  assembly  used  on  late  vehicles  can  be  converted  to  a 
dual  type  by  replacing  the  auxiliary  drive  shaft  cover  with  an  auxili- 


SINGLE  DRIVE  P.T.O.  (EARLY  TYPE)  SINGLE  DRIVE  P.T.O.  (LATE  TYPE) 


RA  PD  332990 

Figure  141 — Single  Drive  Power  Take -Off  Installation 
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ary  drive  assembly.  Controls  for  single  drive  power  take-off  consists 
simply  of  a  lever  which  pivots  on  a  special  stud  at  transmission  case 
and  is  connected  directly  with  shift  shaft  arm  on  power  take-off 
assembly.  Control  lever  lock,  attached  to  cab  floor  pan,  prevents 
accidental  engagement  of  power  take-off  which  might  cause  serious 
damage  to  winch  mechanism  (fig.  33). 

b.  Power  Take-off  Removal.  Removal  instructions  which  fol- 
low apply  to  both  the  early  and  the  late  type  assemblies  (fig.  141), 
except  as  otherwise  stated  in  the  text.  This  operation  is  necessary 
when  a  transmission  is  being  replaced  by  consent  of  higher  authority. 

(1)  Drain  Lubricant.  Remove  drain  plug  from  power  take- 
off gear  case,  remove  transmission  filler  plug  and  allow  all  lubricant 
to  drain  into  suitable  receptacle.  NOTE:  If  assembly  is  not  equipped 
with  drain  plug,  as  is  the  case  on  some  early  assemblies,  it  will  be 
necessary  to  remove  transmission  drain  plug. 

(2)  Remove  Power  Take-off  to  Transmission  Brace  (fig. 
141).  Remove  floor  pan  retaining  screws;  then  raise  floor  pan  suffii- 
ciently  to  permit  access  to  upper  end  of  brace.  Remove  two  brace  to 
transmission  cap  screws  and  two  brace  to  power  take-off  cap  screws, 
then  remove  brace. 

(3)  Disconnect  Winch  Drive  Shaft.  Loosen  set  screw  and 
move  drive  shaft  stop  collar  forward.  Loosen  set  screw  in  drive  shaft 
rear  U-joint  yoke;  then  drive  yoke  off  power  take-off  shaft.  NOTE: 
Thread  wire  through  U-joint  and  suspend  winch  drive  shaft  from 
chassis  to  prevent  slip  joint  from  coming  apart. 

(4)  Disconnect  Control  Lever  (Early  Type).  Disconnect 
control  lever  from  shift  shaft  by  removing  lever  to  arm  pin  and  two 
flat  washers. 

(5)  Disconnect  Control  Lever  (Late  Type).  Move  control 
lever  forward  as  far  as  possible.  Loosen  arm  to  shift  shaft  screw, 
withdraw  cotter  pin  and  remove  flat  washer  from  lower  end  of  lever. 
Turn  shift  shaft  arm  away  from  lever,  thus  disengaging  arm  and 
lever.  Remove  washer  from  lower  end  of  lever. 

(6)  Remove  Assembly  from  Vehicle.  Remove  six  stud  nuts, 
lock  washers,  and  flat  washers  which  mount  assembly  to  transmis- 
sion. Use  pry  bar  to  spring  exhaust  pipe  away  from  assembly  to  per- 
mit removal  from  stud  bolts.  Pull  assembly  away  from  transmission 
until  free  from  stud  bolts  and  remove  from  vehicle.  Remove  gaskets, 
and  place  cloth  or  paper  covering  over  opening  in  transmission  case 
to  prevent  entance  of  dirt  or  foreign  material  while  assembly  is 
removed. 

c.  Power  Take-off  Installation.  Installation  instructions  which 
follow  apply  to  both  the  early  and  the  late  type  assemblies  unless 
otherwise  stated  in  the  text. 

(1)  Attach  Assembly  to  Transmission.  Coat  three  gaskets, 
on  both  sides,  with  aviation  type  cement.  Place  gaskets  on  studs  at 
transmission  case;  then  place  the  power  take-off  in  position  at  trans- 
mission case  and  install  one  fiat  washer,  one  lock  washer,  and  a  nut 
on  each  stud.  Tighten  nuts  in  successive  stages  until  firm. 
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(2)  Check  Operation.  There  should  be  a  small  amount  of 
backlash  between  power  take-off  gear  and  reverse  idler  gear  (approxi- 
mately 0.005 — 0.008  in.)  in  transmission.  This  backlash  can  be 
checked  by  grasping  output  shaft  and  turning,  with  power  take- 
off in  gear.  If  backlash  is  excessive  (noise)  remove  one  gasket  be- 
tween power  take-off  and  transmission  case.  If  movement  is  not 
sufficient  (tight),  add  one  gasket. 

(3)  Install  Power  Take-off  to  Transmission  Brace.  Posi- 
tion brace,  then  install  two  cap  screws  with  lock  washers  at  each  end 
of  brace.  When  cap  screws  have  been  firmly  tightened  drop  floor 
pan  into  place  and  install  retaining  screws. 

(4)  Connect  Winch  Drive  Shaft  to  Power  Take-off 
Shaft.  Be  certain  that  key  is  in  position  in  power  take-off  shaft.  With 
keyway  in  U-joint  yoke  alined  with  key,  push  yoke  onto  power  take- 
off shaft.  Tighten  set  screw  in  U-joint  yoke  and  position  stop  collar 
(par.  240). 

(5)  Connect  Control  Lever  (Early  Type).  Position  lower 
end  of  control  lever  astride  shifter  shaft  arm  and  install  pin  with 
one  retaining  washer  at  each  side  of  control  lever.  Secure  with  new 
cotter  pin.  Make  sure  that  shifter  shaft  arm  retaining  screw  is  tight. 

(6)  Connect  Control  Lever  (Late  Type).  With  arm  to  shift 
shaft  cap  screw  loosened  to  allow  arm  to  be  turned,  place  flat  washer 
on  lower  end  of  lever,  turn  arm  and  move  lever  as  necessary  to 
engage  elongated  hole  in  arm  with  lower  end  of  lever.  Place  flat 
washer  on  lever  and  against  shift  shaft  arm,  install  cotter  pin  in  lever, 
then  tighten  arm  to  shift  shaft  screw  firmly. 

(7)  Install  Lubricant.  With  drain  plugs  securely  tightened 
in  power  take-off  and  transmission,  add  lubricant  (Section  VIII) 
through  transmission  filler  plug  hole  until  lubricant  level  is  up  to 
filler  plug  hole.  Install  filler  plug. 

d.    Winch  Power  Take-off  Control  Lever  Removal  (fig.  141). 

(1)  Remove  Floor  Pan.  Remove  transfer  case  control  lever 
seal,  remove  floor  pan  retaining  screws,  then  remove  floor  pan. 

(2)  Remove  Winch  Power  Take-off  Control  Lever  (Early 
Vehicles)  (fig.  141).  Remove  cotter  pin,  clevis  pin,  and  flat  washers 
at  lower  end  of  control  lever.  Remove  cotter  pin  and  flat  washer 
from  stud  at  transmission,  then  remove  control  lever  from  vehicle. 
Remove  special  stud  and  lock  washer  from  transmission.  If  necessary 
to  remove  arm  from  power  take-off  shift  shaft,  it  is  only  necessary 
to  remove  cap  screw  and  washers  from  end  of  shift  shaft  and 
withdraw  arm. 

(3)  Remove  Winch  Power  Take-off  Control  Lever  (Late 
Vehicles)  (fig.  141).  Loosen  cap  screw  which  attaches  arm  to 
power  take-off  shift  shaft.  Remove  cotter  pin  and  flat  washer  from 
lower  end  of  lever,  then  turn  arm  and  move  lever  as  necessary  to 
disengage  arm  from  lever.  Remove  flat  washer  from  lower  end  of 
control  lever.  Remove  cotter  pin  and  flat  washer  from  stud  at  trans- 
mission and  remove  control  lever  from  stud.  Remove  special  stud 
and  lock  washer  from  transmission  case. 
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e.    Winch  Power  Take-off  Control  Lever  Installation. 

(1)  Install  Control  Lever  (Early  Vehicles)  (fig.  141).  In- 
stall and  tighten  special  stud  at  transmission  case,  using  lock  washer 
between  stud  and  transfer  case  cross  shaft  bracket.  If  shift  shaft 
arm  has  been  removed,  place  arm  on  shift  shaft  with  boot  clamp 
washer  between  arm  and  boot,  then  install  arm  to  shaft  cap  screw 
finger-tight.  Be  certain  that  retainer  washer  and  lock  washer  are  in 
place  under  cap  screw  head.  Place  control  lever  on  stud  at  trans- 
mission and  install  flat  washer  and  cotter  pin.  Place  lower  end  of 
control  lever  astride  shift  shaft  arm  and  install  clevis  pin  through 
lever  and  arm,  with  one  flat  washer  at  each  side  of  lever.  Secure 
pin,  using  new  cotter  pin,  and  tighten  arm  retaining  cap  screw  in  end 
of  shift  shaft. 

(2)  Install  Control  Lever  (Late  Vehicles)  (fig.  141).  In- 
stall and  tighten  special  stud  at  transmission,  using  lock  washer 
between  stud  and  transfer  case  cross  shaft  bracket.  Place  control 
lever  on  stud,  then  install  flat  washer  and  cotter  pin.  Loosen  arm  to 
shift  shaft  screw  sufficiently  to  allow  arm  to  be  turned.  Place  flat 
washer  on  lower  end  of  lever  and  turn  arm  and  move  lever  as  neces- 
sary to  engage  elongated  hole  in  arm  with  lower  end  of  lever. 
Install  flat  washer  and  cotter  pin  at  lower  end  of  lever,  then  tighten 
arm  to  shift  shaft  screw  firmly. 

(3)  Install  Floor  Pan.  Guide  floor  pan  over  control  levers 
and  into  position  in  cab,  then  install  retaining  screws.  Install  trans- 
fer case  control  lever  seal.  Lock  lever  in  neutral  position. 

158.    DUAL  DRIVE  POWER  TAKE-OFF  AND  CONTROLS. 

a.  General.  Dual  drive  power  take-off  is  installed  on  CCKW-353 
(long  wheelbase  vehicles)  equipped  with  winch  and  dump  body 
power  hoist.  The  assembly  is  mounted  on  transmission  in  same 
manner  as  single  drive  assembly  (par.  157).  Two  types  of  controls 
and  linkage  are  used  in  shifting  the  dual  drive  power  take-off.  Hoist 
controls  and  linkage  used  on  vehicles  prior  to  chassis  serial  No. 
398030  (fig.  142)  consists  of  two  levers  which  pivot  on  a  cross  shaft 
mounted  on  brackets  which  are  bolted  to  transfer  case  support.  The 
hoist  power  take-off  control  lever  is  interconnected  with  auxiliary 
shift  rod  at  power  take-off  by  a  short  rod.  The  hoist  pump  control 
lever  is  connected  with  the  hoist  pump  through  rods  and  must 
removed  from  vehicle  whenever  power  take-off  linkage  is  re- 
moved from  vehicle.  The  winch  power  take-off  control  lever  is 
mounted  on  a  special  stud  at  transmission.  Linkage  comprising  rods 
and  cross  shaft  fitted  with  pickup  levers,  connects  winch  control 
lever  with  power  take-off  shift  shaft  arm  (fig.  143).  After  chassis 
serial  No.  398029,  the  two  control  levers  for  shifting  dual  drive 
power  take-off  pivot  on  a  special  stud  at  transmission.  Winch  power 
take-off  control  lever  is  connected  directly  with  power  take-off  shift 
shaft  arm,  while  the  hoist  power  take-off  control  lever  is  connected 
through  a  rod  link  with  the  auxiliary  shift  rod  at  power  take-off 
(fig.  143).  Two  lever  locks  are  attached  to  cab  floor  pan  to  prevent 
accidental  engagement  of  power  take-off  assembly. 
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b.  Dual  Power  Take-off  Removal.  Removal  procedure  which 
follows  is  for  all  dual  drive  power  take-off  assemblies  except  as 
otherwise  stated  in  text.  This  operation  may  be  necessary  if  the 
transmission  is  being  replaced  by  the  consent  of  higher  authority. 

(1)  Drain  Lubricant.  Remove  transmission  filler  plug  and 
power  take-off  drain  plug  and  allow  lubricant  to  drain  into  suitable 
receptacle. 

(2)  Remove  Power  Take-off  to  Transmission  Brace  and 
Disconnect  Winch  Drive  Shaft.  Accomplish  operations  b  (2) 
and  (3)  of  paragraph  157. 

(3)  Disconnect  Hoist  Drive  Shaft.  Loosen  set  screw  in  U- 
joint  yoke  at  rear  of  power  take-off,  remove  drive  shaft  front  steady 
bearing  from  support  bracket,  and  loosen  stud  nut  at  drive  shaft 
rear  steady  bearing.  Pull  drive  shaft  down  and  at  same  time  pull 
U-joint  off  auxiliary  drive  shaft  at  power  take-off. 

(4)  Disconnect  Control  Linkage  (Prior  to  Serial  No. 
398030)  (fig.  142).  Remove  clevis  pins  which  connect  rods  to  power 
take-off  shifting  mechanism  and  allow  rods  to  swing  down  and  away 
from  assembly. 

(5)  Disconnect  Control  Levers  (After  Serial  No.  398029) 
(fig.  143).  With  winch  power  take-off  control  lever  moved  forward 
to  "HIGH"  position,  remove  cotter  pin  and  flat  washer  from  lower 
end  of  lever.  Loosen  arm  to  shift  screw  and  turn  arm  to  disengage 
it  from  lever.  Remove  clevis  pin  from  lower  end  of  hoist  power  take- 
off control  lever  and  remove  lever  to  shift  rod  link  by  withdrawing 
cotter  pin  and  removing  rod  link  from  eye  in  shift  rod. 

(6)  Remove  Power  Take-off  Assembly  from  Vehicle.  Ac- 
complish operation  b  (6)  in  paragraph  157. 

c.  Dual  Power  Take-off  Installation. 

( 1 )  Attach  Assembly  to  Transmission  and  Connect  Winch 
Drive  Shaft.  Accomplish  operations  c  (1)  through  (4)  in  para- 
graph 157. 

(2)  Connect  Hoist  Drive  Shaft.  Be  certain  that  key  is  in 
slot  in  auxiliary  drive  shaft  at  power  take-off.  Raise  hoist  drive  shaft 
and  guide  drive  shaft  front  U-joint  yoke  onto  shaft  at  power  take-off. 
Attach  drive  shaft  front  steady  bearing  to  support  bracket  and  tighten 
bearing  stud  nut  at  both  the  front  and  rear  bearings.  Tighten  set 
screw  in  front  U-joint  yoke  to  hold  joint  on  power  take-off  auxiliary 
drive  shaft. 

(3)  Connect  Control  Linkage  (Prior  to  Serial  No.  398030). 
Attach  rods  to  shift  rod  and  shift  shaft  at  power  take-off,  using  clevis 
pins  secured  with  new  cotter  pins  (fig.  142). 

(4)  Connect  Control  Levers  (After  Serial  No.  398029). 
(a)    Connect  Hoist  Control  Lever.  Place  hoist  power  take-off 

control  lever  in  the  "OUT"  position  and  engage  lever  lock  on  cab 
floor.  Pull  auxiliary  shift  rod  out  to  disengaged  position.  If  rod  link 
(fig.  143)  cannot  be  installed  without  moving  shift  rod,  loosen  rod 
eye  lock  nut  and  screw  eye  in  or  out,  as  necessary,  to  make  possible 
rod  link  installation.  Install  rod  link,  using  clevis  pin  to  attach  rod 
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to  lever,  and  two  flat  washers  and  two  cotter  pins  at  shift  rod  eye. 
Tighten  rod  eye  lock  nut  at  finish  of  operation. 

(b)  Connect  Winch  Control  Lever.  With  arm  to  shift  shaft  cap 
screw  loosened  to  allow  arm  to  be  turned,  place  flat  washer  on  lower 
end  of  lever;  then  turn  arm  and  move  lever  as  necessary  to  engage 
elongated  hole  in  arm  with  lower  end  of  lever.  Place  flat  washer  on 
lever  and  against  shift  shaft  arm,  install  cotter  pin  in  lever,  and 
tighten  arm  to  shift  shaft  screw  firmly.  Lock  lever  in  neutral  position. 

(5)  Install  Lubricant.  Install  lubricant  as  directed  in  para- 
graph 157  c  (7). 

d.  Controls  and  Linkage  Removal  (Prior  to  chassis  Serial  No. 
398030)  (fig.  142). 

(1)  Remove  Floor  Pan.  Lift  out  transfer  case  control  lever 
seal,  remove  floor  pan  retaining  screws,  and  remove  floor  pan  from 
vehicle. 

(2)  Remove  Winch  Control  Lever.  Pull  out  cotter  pin  and 
remove  clevis  pin  from  yoke  at  cross  shaft  arm.  Remove  cotter  pin 
and  retaining  washer  from  pivot  stud  at  lower  end  of  control  lever 
and  slide  lever  off  stud.  Use  suitable  wrench  and  remove  pivot  stud 
and  lock  washer.  Remove  clevis  pin  from  rod  yoke  at  lever  and 
remove  rod  assembly  from  lever.  Remove  adjustable  rod  assembly 
from  lever.  Remove  adjustable  rod  end  clevis  from  end  of  rod. 

(3)  Remove  Power  Take-off  Shifter  Control  Rods  (fig. 
142).  Remove  clevis  pins  from  yokes  at  both  ends  of  two  shifter 
shaft  control  rods  and  remove  rods  from  vehicle. 

(4)  Remove  Power  Hoist  Control  Levers  and  Cross  Shaft 
Assembly.  Disconnect  power  hoist  valve  control  rod  by  removing 
clevis  pin  from  rod  yoke  at  control  lever.  Unhook  and  remove  brake 
pedal  return  spring.  Remove  four  cross  shaft  bracket  mounting  bolts, 


Figure  1 42— Dual  Drive  Power  Take-Off  Controls  and  Linkage 

(Early  Type) 
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Figure  1 43 — Dual  Drive  Power  Take-Off  Controls  and  Linkage 

(Late  Type) 

nuts,  lock  washers,  and  brake  pedal  return  spring  clip,  then  remove 
cross  shaft  assembly  from  vehicle. 

(5)  Disassemble  Control  Levers,  Cross  Shaft,  and  Brack- 
ets Assembly.  Place  assembly  in  vise  and  remove  clamp  bolt  from 
one  cross  shaft  arm,  then  remove  arm  and  Woodruff  key  from  shaft. 
Strip  two  brackets,  two  hoist  control  levers,  and  one  spacer  from 
cross  shaft.  Grip  cross  shaft  in  vise  and  remove  clamp  bolt,  arm,  and 
Woodruff  key  from  shaft. 

e.  Controls  and  Linkage  Removal  (After  Chassis  Serial  No. 
398029)  (fig.  143). 

(1)  Remove  Floor  Pan.  Lift  out  transfer  case  control  levers 
seal,  remove  floor  pan  retaining  screws,  and  remove  floor  pan  from 
vehicle. 

(2)  Remove  Control  Levers.  Remove  clevis  pin  from  lower 
end  of  hoist  power  take-off  control  lever,  and  withdraw  cotter  pin 
from  lower  end  of  winch  power  take-off  control  lever.  Loosen  arm  to 
shift  shaft  cap  screw,  then  turn  shift  shaft  arm  to  disengage  it  from 
lever.  Do  not  lose  flat  washers  used  at  each  side  of  arm.  Remove 
cotter  pin  and  flat  washer  from  stud  at  transmission  then  remove 
both  levers  from  stud. 

(3)  Remove  Transmission  Stud  and  Auxiliary  Shift  Rod 
Link.  With  suitable  wrench  remove  stud  from  transmission  case. 
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Withdraw  cotter  pin  from  shift  rod  to  lever  link,  which  is  connected 
to  auxiliary  shift  rod  eye,  and  remove  rod  link  and  flat  washers. 

f.  Controls  and  Linkage  Installation  (Prior  to  Chassis  Serial 
No.  398030)  (fig.  142). 

(1)  Assemble  Control  Levers,  Cross  Shaft,  and  Brackets 
Assembly.  Place  cross  shaft  in  vise,  tap  a  Woodruff  key  into  slot  in 
shaft,  and  slide  short  cross  shaft  arm  onto  shaft  and  into  position. 
Install  and  tighten  clamp  bolt  in  arm.  Coat  cross  shaft  with  chassis 
grease  and  slide  cross  shaft  inner  bracket  assembly  over  shaft  and 
against  cross  shaft  arm.  Assemble  hoist  power  take-off  control  lever, 
spacer,  hoist  valve  control  lever,  and  cross  shaft  outer  bracket  on 
cross  shaft  bracket  assembly  in  order  mentioned.  Tap  Woodruff  key 
into  slot  at  end  of  cross  shaft  and  slide  long  cross  shaft  arm 
into  position  on  cross  shaft.  Install  and  tighten  clamp  bolt  to  hold 
long  arm  in  position  on  cross  shaft. 

(2)  Install  Control  Levers,  Cross  Shaft,  and  Brackets 
Assembly.  Position  assembly  against  transfer  case  support  with 
mounting  bolt  holes  alined.  Place  brake  pedal  return  spring  clip 
on  longest  mounting  bolt  and  install  this  bolt  in  lower  hole  of  inner 
cross  shaft  bracket.  Install  other  three  mounting  bolts,  install  four 
nuts  and  lock  washers  on  mounting  bolts,  and  tighten  securely. 

(3)  Install  Power  Take-off  Shift  Shaft  Control  Rods 
(fig.  142).  Connect  shorter  rod  between  upper  power  take-off  shift 
rod  and  lower  end  of  hoist  power  take-off  control  lever,  using  clevis 
pins  secured  by  new  cotter  pins  at  both  ends  of  rod.  Connect  longer 
rod  between  arm  on  cross  shaft  and  shift  shaft  arm  at  lower  power 
take-off  shift  shaft.  Install  clevis  pins  at  both  ends  of  rod  and  secure 
with  new  cotter  pins. 

(4)  Connect  Hoist  Valve  Control  Rod.  Connect  hoist  valve 
control  rod  to  lower  end  of  hoist  valve  control  lever  using  clevis 
pin  and  secure  with  new  cotter  pin. 

(5)  Install  Winch  Control  Lever.  Install  "pivot"  stud  in 
bracket  at  left  side  of  transmission.  Position  eye  in  lower  end  of 
winch  control  lever  on  "pivot"  stud  and  install  retaining  washer  and 
new  cotter  pin. 

(6)  Install  Adjustable  Rod  Assembly  (fig.  142).  Connect 
rod  to  cross  shaft  arm  using  clevis  pin  secured  by  cotter  pin  and 
start  adjustable  clevis  on  threads  at  other  end  of  rod.  Place  power 
take-off  in  neutral  position  between  reverse  and  low  gear  positions 
by  sliding  shift  shaft  forward  into  power  take-off  housing  as  far  as 
it  will  go,  then  pull  shaft  out  to  first  notch.  Screw  adjustable  clevis 
onto  rod  far  enough  so  that  clevis  pin  can  be  inserted  through  rod 
yoke  and  control  lever  without  movement  of  shift  shaft. 

(7)  Install  Floor  Pan.  Guide  floor  pan  over  control  levers 
and  into  position  in  cab  then  install  retaining  screws.  Install  transfer 
case  control  levers  seal.  Lock  levers  in  neutral  position. 
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g.  Controls  and  Linkage  Installation  (After  Chassis  Serial  No. 
398029)  (fig.  143). 

(1)  Install  Transmission  Stud  and  Auxiliary  Shift  Rod 
Link.  Place  lock  washer  on  threaded  end  of  stud.  Install  stud  at 
transmission.  Install  rod  link  in  auxiliary  shift  rod  eye  with  fiat 
washer  at  each  side  of  eye;  then  install  cotter  pins  in  holes  in  rod 
(fig.  143). 

(2)  Install  Levers  on  Transmission  Stud.  Place  winch 
power  take-off  (longer)  lever  on  stud  at  transmission  with  offset 
in  handle  toward  center  of  vehicle;  then  place  hoist  power  take-off 
(shorter)  lever  on  stud  with  offset  at  lower  end  of  lever  toward 
power  take-off  assembly.  Install  flat  washer  and  cotter  pin  at  stud. 

(3)  Connect  Winch  Power  Take-off  Lever  with  Shift 
Shaft  Arm.  Loosen  arm  to  shift  shaft  cap  screw  sufficiently  to  allow 
arm  to  be  turned.  Place  flat  washer  on  lower  end  of  lever  and  turn 
arm  and  move  lever  as  necessary  to  engage  elongated  hole  in  arm 
with  lower  end  of  lever  Place  flat  washer  on  lever  against  shift  shaft 
arm  and  install  cotter  pin  in  lever.  Tighten  arm  to  shift  shaft  screw 
firmly. 

(4)  Connect  Hoist  Power  Take-off  Control  Lever  with 
Rod  Link.  Position  lower  end  of  hoist  power  take-off  lever  in  yoke 
of  rod  link;  then  install  clevis  pin  through  yoke  and  lever.  Secure 
clevis  pin  with  cotter  pin. 

(5)  Install  Floor  Pan.  Guide  floor  pan  over  control  levers 
and  into  position  in  cab.  Install  retaining  screws  and  transfer  case 
control  levers  seal.  Lock  levers  in  neutral  position. 


Section  XXIX 
TRANSFER  CASE  AND  CONTROLS 

159.  DESCRIPTION. 

a.  Transfer  case  is  essentially  a  two-speed  auxiliary  unit  con- 
sisting of  a  case,  gears,  and  output  shafts  for  transferring  power  to 
each  of  the  three  driving  axles.  The  transfer  case  is  located  between 
the  frame  side  rails  just  behind  the  transmission  and  is  driven  by  the 
transmission  through  a  propeller  shaft.  It  is  attached  to  brackets 
under  the  transfer  case  crossmember  by  cap  screw.  Shifting  of 
transfer  case  gears  is  accomplished  manually  through  levers  in  the 
cab  (par.  16). 

160.  CONTROLS  AND  LINKAGE. 

a.  Preliminary  Instructions.  The  following  operations  are 
given  in  logical  sequence  for  adjusting,  removing,  or  installing  all  of 
the  controls  and  linkage;  however,  any  part  (or  parts)  may  be  inde- 
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pendently  adjusted,  removed,  or  installed  if  so  desired.  Procedures 
are  the  same  on  vehicles  equipped  with  split  or  banjo  type  axles. 
Refer  to  figures  144  and  145. 

b.  Declutching  (Front  Axle)  Control  Lever  Adjustment. 

( 1 )  Disconnect  Control  Rod.  Disconnect  declutching  control 
rod  from  declutching  control  lower  inner  lever  by  removing  cotter 
pin  and  clevis  pin  from  adjustable  yoke. 

(2 )  Determine  Poppet  Ball  Seat  Positions.  Move  declutch- 
ing shifter  shaft  at  transfer  case  in  and  out  to  make  sure  poppet  ball 
is  seating  in  grooves  in  shaft.  Movement  of  shaft  will  indicate  when 
poppet  ball  is  seated.  Leave  shaft  pulled  out  in  the  disengaged 
position. 

(3)  Adjust  Control  Rod.  With  declutching  control  lever 
slightly  forward  of  a  vertical  position,  the  holes  in  the  adjustable 
yoke  on  declutching  control  rod  should  be  in  alinement  with  the 
hole  in  the  declutching  control  lower  inner  lever.  Loosen  lock  nut 
behind  adjustable  yoke  and  turn  yoke  onto  or  off  of  rod  as  necessary 
to  aline  holes. 

(4)  Connect  Control  Rod.  When  correct  adjustment  is  ob- 
tained, connect  declutching  control  rod  to  declutching  control  lower 
inner  lever,  using  clevis  pin  and  new  cotter  pin.  Tighten  lock  nut 
behind  adjustable  yoke. 

c.  High  and  Low  Speed  Control  Lever  Adjustment. 

(1)  Disconnect  Control  Rod.  Disconnect  high  and  low 
speed  control  rod  (front)  from  high  and  low  speed  control  lower 
inner  lever  by  removing  cotter  pin  and  clevis  pin  from  adjustable 
yoke  on  forward  end  of  rod. 

(2)  Determine  Poppet  Ball  Seat  Positions.  Move  high 
and  low  speed  shifter  shaft  at  transfer  case  in  and  out  to  make  sure 
that  poppet  ball  is  seating  in  grooves  in  shaft.  Movement  of  shaft 
will  indicate  when  poppet  ball  is  seated.  Leave  shaft  in  neutral  posi- 
tion, between  high  and  low. 

(3)  Adjust  Control  Rod.  With  declutching  (front  axle)  con- 
trol lever  in  disengaged  position,  set  high  and  low  speed  control  lever 
so  there  is  a  Vs-inch  clearance  between  this  lever  and  the  stop  pad 
on  declutching  control  lower  outer  lever.  With  high  and  low  speed 
control  lever  in  this  position,  holes  in  adjustable  yoke  on  forward 
end  of  high  and  low  speed  control  rod  (front)  should  be  in  alinement 
with  hole  in  high  and  low  speed  control  lower  lever.  Loosen  lock  nut 
at  rear  of  adjustable  yoke  and  turn  yoke  onto  or  off  of  rod  as 
necessary  to  aline  holes. 

(4)  Connect  Control  Rod.  When  correct  adjustment  is  ob- 
tained, connect  high  and  low  speed  control  rod  (front)  to  high  and 
low  speed  control  lower  lever,  using  clevis  pin  and  new  cotter  pin. 
Tighten  lock  nut  behind  adjustable  yoke. 

d.  Control  Rods  Removal.  Removal  of  any  of  the  three  control 
rods  consists  of  removing  the  cotter  pin  and  clevis  pin  from  the  yoke 
at  each  end  of  the  rods. 
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A  DECLUTCHING  CONTROL  UPPER  LEVER  J  HIGH  AND  LOW  SPEED  CONTROL 
B  HIGH  AND  LOW  SPEED  CONTROL  ROD  (FRONT) 

UPPER  LEVER  K  DECLUTCHING  CONTROL  ROD 
C  DECLUTCHING  CONTROL  LOWER  OUTER  LEVER     L  CROSS  SHAFT  RIGHT-HAND  LEVER 

D  HIGH  AND  LOW  SPEED  CONTROL  M  CROSS  SHAFT  RIGHT-HAND  SUPPORT 

LOWER  LEVER  BRACKET 

E  CONTROL  LEVER  BRACKET  H  CROSS  SHAFT  LEFT-HAND  LEVER 
F  DECLUTCHING  CONTROL  LOWER  INNER  LEVER    O  CROSS  SHAFT 

G  CONTROL  LEVER  SHAFT  P  CROSS  SHAFT  LEFT-HAND  SUPPORT  BRACKET 

H  HIGH  AND  LOW  SPEED  CONTROL  ROD  O  HIGH  AND  LOW  SPEED  CONTROL  ROD  (REAR) 

ADJUSTABLE  YOKE  R  HIGH  AND  LOW  SPEED  SHIFTER  SHAFT 

I  DECLUTCHING  CONTROL  ROD  S  DECLUTCHING  SHIFTER  SHAFT 

ADJUSTABLE  YOKE  T  TRANSFER  CASE 


RA  PD  332979 

Figure  1 44 — Transfer  Case  Controls  and  Linkage 
(Used  with  Banjo  Type  Axles) 

e.  High  and  Low  Speed  Control  Cross  Shaft  and  Brackets 
Removal. 

( 1 )  Remove  Right-hand  Support  Bracket  and  Cross  Shaft 
Assembly.  Pull  retainer  spring  from  left-hand  end  of  cross  shaft. 
Remove  two  nuts  and  lock  washers  from  studs  attaching  right-hand 
support  bracket  to  transmission.  Pull  bracket  off  studs  and  pull  cross 
shaft  out  of  left-hand  bracket  and  remove  the  assembly  from  the 
vehicle. 

(2)  Remove  Left-hand  Support  Bracket.  Loosen  rear  ad- 
justing nut  on  transmission  strut  rpd  eye  bolt,  then  remove  cotter 
pin  and  clevis  pin  attaching  forward  end  of  strut  rod  to  left-hand 
cross  shaft  support  bracket.  On  vehicles  without  power  take-off,  re- 
move two  nuts  and  lock  washers  from  studs  attaching  left-hand 
support  bracket  to  transmission  and  pull  bracket  off  studs.  On  vehi- 
cles with  power  take-off,  remove  power  hoist  and/or  winch  control 
levers  from  stud  in  left-hand  side  of  transmission  (par.  157  or  158). 
Remove  control  lever  stud,  remove  nut  and  lock  washer  from  for- 
ward stud,  and  remove  bracket. 

(3  )  Disassemble  Levers,  Cross  Shaft,  and  Brackets.  Loosen 
clamp  bolt  in  each  lever  and  slide  levers  off  ends  of  shaft.  Remove 
Woodruff  keys  from  shaft,  then  pull  shaft  out  of  bracket. 
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A  DECLUTCHING  CONTROL  UPPER  LEVER  J  HIGH  AND  LOW  SPEED  CONTROL 

B  HIGH  AND  LOW  SPEED  CONTROL  ROD  (FRONT) 

UPPER  LEVER  K  DECLUTCHING  CONTROL  ROD 

C  DECLUTCHING  CONTROL  LOWER  OUTER  LEVER     L  CROSS  SHAFT  RIGHT-HAND  LEVER 
D  HIGH  AND  LOW  SPEED  CONTROL  M  CROSS  SHAFT  RIGHT-HAND  SUPPORT  BRACKET 

LOWER  LEVER  N  CROSS  SHAFT 

E  CONTROL  LEVER  BRACKET  O  CROSS  SHAFT  LEFT-HAND  LEVER 

F  CONTROL  LEVER  SHAFT  P  CROSS  SHAFT  LEFT-HAND  SUPPORT  BRACKET 

G  DECLUTCHING  CONTROL  LOWER  INNER  LEVER  Q  HIGH  AND  LOW  SPEED  CONTROL  ROD  (REAR) 
H  HIGH  AND  LOW  SPEED  CONTROL  ROD  R  DECLUTCHING  SHIFT  SHAFT 

ADJUSTABLE  YOKE  S  DECLUTCHING  SHIFT  LEVER 

I  DECLUTCHING  CONTROL  ROD  ADJUSTABLE  T  HIGH  AND  LOW  SPEED  SHIFT  SHAFT 

YOKE  U  TRANSFER  CASE 

RA  PD  332989 

Figure  1 45— Transfer  Case  Controls  and  Linkage 
(Used  with  Split  Type  Axles) 


f.    Control  Levers  Removal. 

(1)  Remove  Floor  Pan.  Lift  floor  seal  up  over  ends  of  transfer 
case  control  levers  and  hand  brake  lever.  Remove  12  floor  pan  cap 
screws  and  lock  washers  and  lift  floor  pan  up  over  levers  and  out 
of  cab. 

(2)  Remove  Upper  Levers.  Remove  two  nuts,  lock  washers, 
and  bolts  attaching  each  upper  lever  to  lower  lever  and  remove 
upper  levers. 

(3)  Remove  Hand  Brake  Lever  and  Bracket.  Remove  cotter 
pin  and  clevis  pin  attaching  hand  brake  rod  to  hand  brake  lever. 
Remove  two  cap  screws  and  washers  attaching  hand  brake  bracket  to 
transmission  cover  and  lift  hand  brake  and  lever  assembly  out  of 
vehicle. 

(4)  Remove  Transmission  Cover  Assembly.  On  vehicles 
equipped  with  power  take-off,  remove  power  take-off  support  bracket 
by  removing  four  cap  screws,  two  at  top  and  two  at  bottom.  Remove 
cap  screw  attaching  speedometer  cable  clip  to  cover.  Move  gear- 
shift lever  into  neutral  position.  Thoroughly  clean  transmission 
cover  with  dry-cleaning  solvent.  Remove  cover  to  case  cap  screws 
and  lift  cover  assembly  off  from  transmission  case.  CAUTION:  Do 
not  change  position  of  transmission  gears  while  cover  is  removed. 
Cover  transmission  opening  with  cloth  or  paper  to  prevent  dirt  or 
tools  from  dropping  into  case. 
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(5)  Remove  Lower  Levers.  Loosen  clamp  bolt  in  declutching 
control  lower  inner  lever  and  slide  lever  off  end  of  shaft.  Remove 
Woodruff  key  from  shaft.  Slide  high  and  low  control  lower  lever  off 
end  of  shaft.  Loosen  clamp  bolt  in  declutching  control  lower  outer 
lever  and  slide  lever  outward  (to  right)  on  shaft  until  Woodruff  key 
is  exposed.  Remove  Woodruff  key,  then  slide  shaft  inward  (toward 
transmission)  and  remove  lever  from  right-hand  end  of  shaft. 

g.    Control  Levers  Installation. 

( 1 )  Install  Lower  Levers.  Insert  control  lever  shaft  through 
bracket  inner  bushing  with  keyway  end  of  shaft  toward  center  of 
vehicle.  Position  declutching  control  lower  outer  lever  on  right-hand 
end  of  shaft  with  stop  pad  toward  center  of  vehicle.  Move  shaft  out- 
ward (to  right)  through  support  bracket  inner  bushing  and  declutch- 
ing control  lever  until  keyseat  in  shaft  is  exposed  between  lever  and 
inner  bushing  in  bracket.  Tap  Woodruff  key  into  keyseat  in  shaft, 
aline  key  with  keyway  in  lever,  and  move  shaft  outward  (to  right) 
until  outer  end  of  shaft  enters  right-hand  bushing  in  bracket.  Place 
high  and  low  speed  control  lower  lever  over  left-hand  end  of  shaft 
with  groove  in  lever  toward  center  of  vehicle.  Tap  Woodruff  key  into 
keyseat  in  inner  end  of  shaft  and  install  declutching  control  lower 
inner  lever  on  shaft,  with  key  alined  with  keyway  in  lever.  With 
inner  end  of  shaft  even  with  inner  side  of  declutching  control  lower 
inner  lever,  tighten  clamp  bolt  in  declutching  control  lower  inner 
lever.  Locate  shaft  in  support  bracket  so  levers  are  free  and  with 
declutching  control  outer  lever  against  inner  bushing  in  bracket; 
then  tighten  clamp  bolt  in  declutching  control  lower  outer  lever. 

(2)  Install  Transmission  Cover  Assembly.  Position  a  new 
gasket  on  top  of  transmission  case.  Place  gearshift  lever  into  neutral 
position  and  place  cover  assembly  oyer  transmission  case  with  one 
edge  of  cover  resting  on  corresponding  edge  of  case  and  other  edge 
tilted  up.  Visually  check  alinement  of  shift  forks  in  cover  with  collars 
on  gears  in  transmission.  If  gears  have  been  moved,  slide  them  on 
shaft  as  necessary  to  aline  collars  with  forks.  Make  sure  first  and  re- 
verse rocker  arm  is  positioned  to  engage  rocker  lug  on  left-hand 
shift  rod  in  cover,  then  lower  cover  assembly  into  place  on  transmis- 
sion. Install  eight  cover  to  case  cap  screws,  and  install  power  take- 
off support  bracket  on  left-hand  side  (if  used).  Attach  speedometer 
cable  clip  to  left  side  of  cover,  Using  cap  screw  and  lock  washer. 
Move  gearshift  lever  to  all  positions.  If  gearshift  lever  binds,  or  if 
gears  cannot  be  easily  shifted,  remove  cover  and  recheck  alinement 
of  shift  forks  and  collars  in  gears. 

(3)  Install  Hand  Brake  Lever  and  Bracket.  Position  hand 
brake  lever  and  bracket  assembly  on  right-hand  side  of  transmission 
cover  and  attach  with  two  cap  screws  and  lock  washers.  The  forward 
cap  crew  also  attaches  the  engine  ground  strap,  using  a  flat  washer 
between  the  ground  strap  and  lock  washer.  Connect  hand  brake  rod 
to  hand  brake  lever,  using  clevis  pin  and  new  cotter  pin,  and  adjust 
hand  brake  (par.  193). 

(4)  Install  Upper  Levers.  Install  upper  levers  on  high  and 
low  speed  control  lower  lever  and  declutching  control  lower  outer 
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lever,  attaching  each  with  two  bolts,  nuts,  and  lock  washers. 

(5)  Install  Floor  Pan.  Install  floor  pan  over  levers  in  cab 
and  attach  with  12  cap  screws  and  lock  washers.  Install  floor  seal 
over  hand  brake  lever  and  transfer  case  control  levers. 

h.  High  and  Low  Speed  Control  Cross  Shaft  and  Brackets 
Installation. 

(1)  Assemble  Levers,  Cross  Shaft,  and  Right-hand 
Bracket.  Insert  cross  shaft  through  right-hand  cross  shaft  support 
bracket,  with  grooved  end  of  shaft  toward  left  side  of  vehicle.  Slide 
anti-rattle  over  left  end  of  cross  shaft.  Tap  Woodruff  key  into  key- 
seats  in  shaft  and  install  cross  shaft  levers  on  shaft.  Tighten  clamp 
bolts  in  levers  firmly. 

(2)  Install  Right-hand  Support  Bracket  and  Cross  Shaft 
Assembly.  Position  right-hand  bracket  and  cross  shaft  assembly 
with  holes  in  bracket  over  two  studs  in  right-hand  side  of  trans- 
mission. Install  nuts  and  lock  washers  on  studs  and  tighten  firmly. 

(3)  Install  Left-hand  Support  Bracket.  On  vehicles  with- 
out power  take-off,  place  left-hand  bracket  over  studs  in  left-hand 
side  of  transmission  and  over  left-hand  end  of  cross  shaft.  Install 
nuts  and  lock  washers  on  studs  and  tighten  firmly.  Install  retainer 
spring  on  left-hand  end  of  cross  shaft.  Connect  and  adjust  trans- 
mission strut  rod  (par.  155).  On  vehicles  with  power  take-off,  the 
procedure  is  the  same  except  that  the  rear  stud  is  replaced  by  a 
power  hoist  and/or  winch  control  lever  stud.  Install  power  hoist  and/ 
or  winch  control  levers  (pars.  157  and  158). 

i.  Control  Rods  Installation.  Check  clevis  pins  for  wear  and 
discard  any  that  are  not  full  size.  Obtain  new  pins  for  installation. 
Attach  high  and  low  speed  control  rod  (rear)  to  high  and  low  speed 
shifter  shaft  at  transfer  case  and  to  left-hand  cross  shaft  lever,  using 
clevis  pins  and  new  cotter  pins.  Attach  high  and  low  peed  control 
rod  (front)  to  right-hand  cross  shaft  lever  in  same  manner,  with  ad- 
justable yoke  toward  front  of  vehicle.  Connect  declutching  control 
rod  to  declutching  shifter  shaft,  using  clevis  pin  and  new  cotter  pin, 
with  adjustable  yoke  toward  front  of  vehicle.  Adjust  controls  and 
connect  rods  to  their  respective  control  levers  (subpars.  b  and  c 
above).  Lubricate  linkage  as  directed  in  Section  VIII. 

161.    TRANSFER  CASE  REMOVAL. 

a.  Drain  Lubricant.  Remove  drain  and  filler  plugs  and  allow 
lubricant  to  drain  from  transfer  case.  After  draining,  install  and 
tighten  plugs. 

b.  Disconnect  Control  Rods  (fig.  144  or  145).  Disconnect  high 
and  low  speed  control  rod  (rear)  and  declutching  control  rod  from 
shifter  shafts  at  transfer  case  by  removing  cotter  pins  and  clevis  pins. 

c.  Disconnect  Speedometer  Cable.  Disconnect  speedometer 
cable  from  transfer  case  idler  shaft  front  cap  by  unscrewing  knurled 
nut  with  pliers  and  pulling  cable  out  of  speedometer  driven  gear 
shaft. 


'306- 


TM  9-801 
161-162 

TRANSFER  CASE  AND  CONTROLS 

FRAME  CROSSMEMBER 


RA  PD  332887 

Figure  1 46 — Transfer  Case  /Mounting  (Used  with 
Banjo  Type  Axles) 

d.  Disconnect  Hand  Brake  Control  Rod  and  Propeller  Shafts. 

Disconnect  hand  brake  control  rod  at  rear  of  transfer  case  by  re- 
moving cotter  pin  and  clevis  pin.  Disconnect  propeller  shafts  at 
transfer  case,  two  in  front  and  two  at  rear. 

e.  Remove  Transfer  Case. 

(1)  With  Banjo  Type  Axles  (fig.  146).  Place  dolly  jack 
under  transfer  case  and  raise  into  position  to  support  case.  Bend  cap 
screw  lock  plates  away  from  cap  screw  heads  and  remove  eight  cap 
screws,  four  on  each  side.  Lower  transfer  case  on  jack  and  withdraw 
from  under  vehicle. 

(2)  With  Split  Type  Axles  (fig.  147).  Lift  co-driver's  seat  up 
and  latch  in  raised  position.  Remove  access  plate  from  cab  floor  just 
to  the  right  of  the  driver's  seat.  On  late  vehicles,  remove  spare  parts 
container  from  under  co-driver's  seat.  Position  jack  under  transfer 
case  and  raise  into  position  to  support  case.  Bend  cap  screw  lock 
plates  away  from  cap  screw  heads  and  remove  four  cap  screws,  two 
from  crossmember  and  two  from  transfer  case  support.  Lower  trans- 
fer case  on  jack  and  remove  from  under  vehicle.  Do  not  lose  spacers 
from  top  of  transfer  case. 

f.  Remove  Hand  Brake  Assembly.  Remove  hand  brake  as- 
sembly from  rear  of  transfer  case  (pars.  194  and  195). 

162.    TRANSFER  CASE  INSTALLATION. 

a.  Install  Hand  Brake  Assembly.  Install  hand  brake  assembly 
on  rear  of  transfer  case  (pars.  194  and  195). 

b.  Install  Transfer  Case. 

(1)*  With  Banjo  Type  Axles  (fig.  146).  Place  transfer  case 
assembly  on  dolly  jack  and  roll  into  approximate  position  under 
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Figure  147 — Transfer  Case  Mounting  (Used  with 
Split  Type  Axles) 


vehicle.  Raise  transfer  case  into  position  between  supports  and  aline 
holes  in  supports  with  threaded  holes  in  case.  With  lock  plates  under 
cap  screw  heads,  install  eight  cap  screws,  four  in  each  side.  Tighten 
cap  screws  firmly  and  bend  lock  plates  against  cap  screw  heads. 
Lower  dolly  jack  and  remove  from  under  vehicle. 

(2)  With  Split  Type  Axles  (fig.  147).  Place  transfer  case  on 
dolly  jack  and  roll  into  approximate  position  under  vehicle.  Raise 
transfer  case  into  position,  being  sure  spacers  are  in  place  between 
top  of  transfer  case  and  crossmember.  With  lock  plates  installed 
under  cap  screw  heads,  install  four  cap  screws,  two  through  cross- 
member  and  spacers  and  two  through  transfer  case  support.  Tighten 
cap  screws  firmly  and  bend  lock  plates  against  cap  screw  heads. 
Install  access  plate  on  cab  floor  and  install  spare  parts  box  (if  used). 
Lower  jack  and  remove  from  under  vehicle. 

c.  Connect  Hand  Brake  Control  Rod  and  Propeller  Shafts. 
Connect  hand  brake  control  rod  at  rear  of  transfer  case,  using  clevis 
pin  and  new  cotter  pin.  Adjust  hand  brake  (par.  193).  Connect  pro- 
peller shafts  to  transfer  case,  two  at  front  and  two  at  rear  (par.  176). 

d.  Connect  Speedometer  Cable.  Connect  speedometer  cable  to 
transfer  case  idler  shaft  front  cap.  Be  sure  that  tongue  on  end  of 
cable  meshes  with  speedometer  driven  gear  shaft  and  tighten 
knurled  nut  with  pliers. 

e.  Connect  Control  Rods  (fig.  144  or  145).  Connect  high  and 
low  speed  control  rod  (rear)  and  declutching  control  rod  to  their 
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respective  shifter  shafts  at  transfer  case,  using  clevis  pins  and  new 
cotter  pins.  Adjust  transfer  case  control  linkage  (par.  160). 

f.  Lubricate.  Check  condition  of  magnetic  drain  plug  [(GM- 
602745)  G85-32-02340],  and  replace  if  necessary.  Fill  transfer  case 
to  proper  level  with  lubricant  as  recommended  in  Section  VIII. 
Make  sure  drain  and  filler  plugs  are  tight. 


Section  XXX 
FRONT  AXLE 

163.  DESCRIPTION. 

a.  Description.  This  section  covers  two  types  of  axles,  the  split 
type  and  the  banjo  type  (fig.  7,  Section  II).  The  split  or  two-piece 
type  is  so  called  since  the  housing  is  made  in  two  pieces,  bolted  to- 
gether at  the  differential.  The  banjo  type  housing  is  of  one-piece  con- 
struction. Each  is  a  single-reduction,  bevel-gear  driving  unit  with 
full-floating  axle  shafts  having  constant  velocity  universal  joints  at 
the  steering  knuckles.  Both  types  are  mounted  on  semi-elliptic 
springs. 

b.  Operation.  Power  is  transmitted  from  the  transfer  case  to 
the  front  axle  by  a  tubular  propeller  shaft.  The  engagement  and  dis- 
engagement of  the  front  axle  is  controlled  at  the  transfer  case  by 
a  shift  lever  in  the  cab.  Detailed  instructions  covering  front  axle 
engagement  and  disengagement  are  given  in  paragraph  16. 


c.  Data. 

Type  GM  Number 

Banjo  Type  (with  conventional  brake  drums)   3663017 

Banjo  Type  (with  demountable  brake  drums)   3678601 

Split  Type  (with  Bendix- Weiss  universal  joints)   2162378 

Split  Type  (with  Rzeppa  universal  joints)   2170974 


164.    FRONT  WHEEL  ALINEMENT. 

a.  Front  wheel  alinement  has  a  major  effect  on  steering  from  a 
standpoint  of  control,  ease  of  steering,  and  safety.  Front  wheel  mis- 
alinement  is  a  major  cause  of  premature  and  uneven  tire  wear.  The 
factors  involved  in  front  wheel  alinement  are  caster,  camber,  turn- 
ing angle,  and  toe-in.  These  factors  apply  to  both  the  split  type  and 
banjo  type  axles. 

b.  Caster.  Front  axle  caster  is  the  inclination  of  the  center 
line  through  the  upper  and  lower  steering  knuckle  trunnions  toward 
the  rear  of  the  vehicle  (L,  fig.  148).  Caster  is  established  by  design 
and  will  be  changed  only  by  the  shifting  of  the  front  axle  on  the 
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Figure  J  48— Front  Wheel  and  Axle  Alinement  Chart 


springs  or  by  the  distortion  of  the  chassis  frame  or  springs.  There  is 
no  adjustment  for  caster. 

c.  Camber.  Front  wheel  camber  is  the  outward  inclination  of 
the  wheels  as  viewed  from  the  front  of  the  vehicle,  that  is,  the  wheels 
are  farther  apart  at  the  top  than  at  the  bottom  (J,  fig.  148).  There  is 
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no  adjustment  for  camber;  however,  loose  wheel  bearings,  loose 
knuckle  trunnion  bearings,  a  bent  steering  knuckle,  or  bent  axle 
housing  will  affect  camber. 

d.  Turning  Angle.  Front  wheel  turning  angle  is  the  maximum 
angle  through  which  the  wheels  may  be  turned  from  the  straight- 
ahead  position.  This  angle  is  greater  for  the  inside  wheel  (C,  fig. 
148),  than  for  the  outside  wheel  (D,  fig.  148). 

e.  Toe-in.  Front  wheel  toe-in  is  the  amount  by  which  the  wheels 
are  closer  together  at  the  front  than  at  the  rear,  with  the  wheels  in 
a  straight-ahead  position.  (A  minus  B,  fig.  148.)  Camber  causes 
both  wheels  to  have  a  tendency  to  turn  outward  from  the  vehicle. 
Toe-in  counteracts  this  tendency  and  causes  the  wheels  to  roll 
straight  ahead  with  no  scuffing  action. 

165.    TOE-IN  ADJUSTMENT. 

a.  Toe-in  Check  (fig.  148).  Inflate  tires  to  correct  pressure 
(par.  198),  and  place  vehicle  on  a  smooth,  level  surface  with  the 
wheels  in  straight-ahead  position.  Place  gage  (41-G-510)  between 
the  wheels  ahead  of  the  axle,  with  the  ends  of  the  gage  bearing 
against  the  tire  side  walls  and  with  both  pendant  chains  just  touch- 
ing the  ground.  Set  gage  so  pointer  registers  zero.  Move  the  vehicle 
forward  until  gage  is  brought  into  position  in  back  of  the  axle,  with 
both  pendant  chains  just  touching  the  ground.  The  pointer  will  in- 
dicate the  amount  of  toe-in  or  toe-out.  Correct  toe-in  on  both  the 
banjo  and  split  type  axles  is  y16 — 3/16  inch. 

b.  Toe-in  Adjustment.  Loose  wheel  bearings,  worn  bushings  in 
steering  knuckle  supports,  damaged  wheels,  a  bent  steering  knuckle, 
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Figure  1 49— Checking  Toe-In  (Gage  4I-G-5I0) 
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TIE  ROD  YOKE  CLAMP  BOLT         TIE  ROD 

BANJO  TYPE  AXLE  SPLIT  TYPE  AXLE 

RA  PD  332904 

Figure  1 50— Tie  Rod  Yokes 

a  bent  axle  housing,  or  a  bent  or  improperly  adjusted  tie  rod  will 
affect  toe-in.  Adjust  the  wheel  bearings  (par.  199)  and  replace  the 
wheels,  if  damaged  (par.  197),  before  adjusting  the  tie  rod  to  cor- 
rect toe-in. 

(1)  Remove  Tie  Rod  (fig.  150).  Remove  tie  rod  (par.  166). 
On  banjo  type  axles,  remove  the  inner  tie  rod  yoke  clamp  and  lock 
from  left-hand  tie  rod  yoke  and  loosen  all  clamp  bolts.  On  split  type 
axles,  loosen  the  yoke  clamp  bolts  and  loosen  the  lock  nut  at  the 
left  end  yoke. 

(2)  Adjust  Tie  Rod  (fig.  151).  Screw  yokes  onto  or  off  of  tie 
rod  as  required  to  correct  toe-in.  Toe-in  will  be  increased  about 

inch  by  backing  right-hand  yoke  (coarse  threads)  one  turn  fur- 
ther onto  rod.  Reversing  this  procedure  will  decrease  toe-in  by  the 
same  amount. 

(3)  Check  Adjustment.  After  adjusting  tie  rod  yokes,  install 
tie  rod  yokes  on  steering  knuckle  supports  (or  inner  flanges),  and 
install  each  tie  rod  yoke  bolt  (fig.  152).  It  is  not  necessary  to  install 
nuts  on  yoke  bolts  until  final  adjustment  has  been  made.  Measure 
toe-in  and  readjust  tie  rod  if  necessary  until  toe-in  measurement  is 
correct. 

(4)  Install  Tie  Rod.  When  adjustment  is  correct,  reassemble 
tie  rod  yokes  to  steering  knuckle  supports  (or  inner  flanges),  install 
tie  rod  yoke  bolts  (fig.  152),  and  install  nuts  on  bolts.  Tighten  nuts 
securely  and  install  new  cotter  pins.  On  split  type  axles,  tighten  tie 
rod  yoke  clamp  bolts  and  tighten  lock  nut  at  left-hand  yoke  (fig. 
150).  On  banjo  type  axles,  insert  lock  in  left-hand  tie  rod  yoke,  mak- 
ing certain  it  is  seated  in  keyway  in  tie  rod,  and  aline  hole  in  lock 
with  clamp  bolt  hole  (fig.  150).  Insert  clamp  bolts,  install  nuts  and 
lock  washers,  and  tighten  securely. 
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A  TIE  ROD  YOKE  CLAMP  BOLT  C  TIE  ROD  YOKE  LOCK  NUT 

B  TIE  ROD  YOKE  D  TIE  ROD 


Figure  151  —Adjusting  Toe-In 
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Figure  1 52— Installing  Tie  Rod  Yoke  Bolts    RA  PD  332846 

166.    TIE  ROD. 

a.  The  tie  rod  is  a  solid  rod,  threaded  at  each  end  with  a  double 
offset  to  clear  the  differential  and  pinion  housing.  The  tie  rod  is  con- 
nected to  the  steering  knuckle  supports  (or  inner  flanges)  by  means 
of  yokes,  screwed  onto  the  ends  of  the  rod,  and  attached  to  the  steer- 
ing knuckle  supports  (or  inner  flanges)  by  tie  rod  yoke  bolts,  nuts, 
and  cotter  pins.  On  the  banjo  type  axle  (fig.  150),  the  tie  rod  is 
held  in  the  correct  relative  position  to  the  pinion  housing  by  a  lock 
at  left  end  which  is  fitted  into  a  keyway  in  the  rod  and  held  in  place 
by  the  tie  rod  yoke  inner  clamp  bolt.  On  the  split  type  axle  (fig.  150), 
this  is  accomplished  by  a  lock  nut  tightened  against  the  left  end 
yoke.  The  threaded  portion  of  each  yoke  is  split  and  is  held  tightly 
on  the  rod  by  clamp  bolts. 

b.  Removal. 

(1)  Position  Vehicle.  Place  vehicle  on  a  level  surface  and 
apply  hand  brake.  Place  a  jack  under  front  axle  housing  and  raise 
enough  to  take  weight  of  vehicle  off  front  wheels. 

(2)  Remove  Tie  Rod  Yoke  Bolts.  Remove  cotter  pin  and 
nut  from  tie  rod  yoke  bolt  at  each  end  of  tie  rod.  Force  bolts  up  out 
of  tie  rod  yokes,  and  slide  tie  rod  yokes  off  steering  knuckle  supports 
(or  inner  flanges). 

c.  Installation.  Toe-in  must  be  adjusted  when  installing  tie  rod. 
Complete  instructions  on  adjusting  toe-in  and  installing  tie  rod  on 
both  the  split  and  banjo  type  axles  are  given  in  paragraph  165. 
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167.    AXLE  SHAFT  AND  UNIVERSAL  JOINTS. 

a.  General.  The  following  procedures  are  to  be  used  only  to  re- 
move the  axle  shaft  and  universal  joint  assemblies  for  cleaning  and 
inspection  (par.  46),  and  special  lubrication  operations  (Section 
VIII).  Procedures  apply  to  both  the  right-  and  left-hand  assemblies 
unless  otherwise  stated  in  text. 

b.  Axle  Shaft  and  Universal  Joint  Removal  (Banjo  Type 
Axles). 

(1)  Remove  Wheel.  Jack  up  front  end  of  vehicle,  remove 
wheel  stud  nuts,  and  remove  wheel  and  tire  assembly. 

(2)  Remove  Drive  Flange.  Remove  eight  cap  screws  and 
lock  washers  (or  lock  plate)  attaching  drive  flange  to  hub.  Install 
two  drive  flange  cap  screws  in  the  two  tapped  holes  in  drive  flange 
and  pull  drive  flange  off  splined  outer  end  of  axle  shaft  by  alternately 
turning  in  the  two  cap  screws.  Remove  drive  flange  to  hub  gasket 
f  (GM-3659733  )  G85-3 1-05780] . 

(3)  Remove  Hub  and  Drum  Assembly.  Remove  wheel  bear- 
ing adjusting  nuts  and  remove  hub  and  drum  assembly. 

(4)  Remove  Anchor  Plate  and  Brake  Shoe  Assembly  (fig. 
168).  Install  wheel  cylinder  clamp  on  wheel  cylinder  to  prevent 
ends  coming  off  and  remove  brake  shoe  return  spring.  Remove  six 
cap  screws  and  lock  washers  attaching  brake  shoe  anchor  plate  to 
anchor  plate  spacer  and  remove  anchor  plate  and  brake  shoe  as- 
sembly. 

(5)  Remove  Anchor  Plate  Spacer  and  Oil  Deflector.  Re- 
move 12  cap  screws  and  lock  washers  attaching  brake  shoe  anchor 
plate  spacer,  inner  oil  deflector,  brake  flange  plate,  and  steering 
knuckle  to  steering  knuckle  support  and  remove  anchor  plate  spacer 
and  oil  deflector. 


RA  PD  332925 

Figure  153— Removing  Axle  Shaft  and  Universal  Joint 
Assembly  (Banjo  Type  Axle) 
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(6)  Remove  Brake  Flange  Plate  and  Steering  Knuckle. 
Slide  brake  flange  plate  off  steering  knuckle  and  support  it  with  a 
piece  of  wire  to  eliminate  disconnecting  brake  hose.  Remove  steer- 
ing knuckle  and  gasket  from  steering  knuckle  support. 

(7)  Remove  Axle  Shaft  and  Universal  Joint  Assembly 
(fig.  153).  Pull  axle  shaft  and  universal  joint  assembly  out  of  axle 
housing. 

c.  Cleaning,  Inspection,  and  Special  Lubrication  Operations 
(Banjo  Type  Axles). 

( 1 )  Cleaning.  Thoroughly  wash  axle  shaft  and  universal  joint 
in  dry-cleaning  solvent  to  remove  all  old  lubricant;  also  wash  inside 
of  steering  knuckle  support  and  housing  outer  end. 

(2)  Inspection.  Inspect  balls  and  ball  races  for  grooved, 
scratched,  or  pitted  condition.  To  determine  if  excessive  play  or 
backlash  exists  in  the  universal  joint,  place  the  assembly  in  a  vise  in 
a  vertical  position  with  the  outer  shaft  up,  and  with  vise  jaws  grip- 
ping the  inner  shaft  just  below  the  universal  joint.  Use  soft  metal  or 
wood  protectors  in  jaws  of  vise.  Firmly  push  down  on  outer  shaft 
so  that  it  rests  on  center  ball,  and  at  the  same  time  attempt  to  twist 
the  joint  in  both  directions.  If  any  play  or  backlash  is  evident,  report 
to  higher  authority.  Inspect  axle  shaft  thrust  washers  in  steering 
knuckle  and  axje  housing  for  excessive  wear  or  damage.  Examine 
axle  shaft  splines  for  nicks,  cracks,  or  other  damage.  Report  all  worn 
or  damaged  conditions  to  higher  authority. 

(3)  Special  Lubrication.  Pack  new  lubricant  (Section  VIII), 
well  into  universal  joint  until  it  fills  all  space  between  balls  and 
universal  joint  yokes.  Also  spread  lubricant  on  surfaces  which  con- 
tact thrust  washers  and  bushing  in  steering  knuckle. 

d.  Axle  Shaft  and  Universal  Joint  Installation  (Banjo  Type 
Axles). 

(1)  Install  Axle  Shaft  and  Universal  Joint.  Using  care 
not  to  damage  oil  seal  in  housing  outer  end,  insert  axle  shaft  and 
universal  joint  assembly  into  axle  housing,  guiding  splined  end  of 
inner  shaft  into  splined  differential  side  gear. 

(2)  Install  Steering  Knuckle.  Place  steering  knuckle  over 
outer  end  of  axle  shaft  and  position  against  steering  knuckle  sup- 
port, using  a  new  gasket  between  knuckle  and  support.  Milled  slot 
on  threaded  end  of  steering  knuckle  must  be  at  the  top. 

(3)  Install  Brake  Flange  Plate,  Inner  Oil  Deflector, 
and  Brake  Shoe  Anchor  Plate  Spacer.  Place  brake  flange  plate, 
inner  oil  deflector,  and  brake  shoe  anchor  plate  spacer  on  steering 
knuckle  support,  and  install  12  cap  screws  and  lock  washers.  Anchor 
plate  spacer  must  be  positioned  with  center  line  through  any  two 
opposite  bosses  horizontal.  Tighten  cap  screws  firmly. 

(4)  Install  Anchor  Plate  and  Brake  Shoe  Assembly. 
Using  six  cap  screws  and  lock  washers,  attach  anchor  plate  and 
brake  shoe  assembly  to  anchor  plate  spacer  and  tighten  cap  screws 
firmly.  Install  brake  shoe  return  spring  and  remove  wheel  cylinder 
clamp. 
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(5)  Install  Hub  and  Drum  Assembly.  Install  hub  and  drum 
assembly  and  adjust  wheel  bearings  (par.  199). 

(6)  Install  Drive  Flange.  Using  a  new  drive  flange  gasket 
coated  with  grease,  install  drive  flange  over  splined  outer  end  of  axle 
shaft  and  position  against  hub.  Install  drive  flange  cap  screws  and 
lock  washers,  and  tighten  to  85  -  95  foot-pounds. 

(7)  Install  Wheel.  Install  wheel  and  tire  assembly  on  hub, 
install  wheel  stud  nuts,  and  tighten  firmly.  Lower  jacks  and  remove 
from  under  vehicle. 

(8)  Lubricate.  Lubricate  steering  knuckle  and  universal  joint 
(Section  VIII). 

e.  Axle  Shaft  and  Universal  Joint  Removal  (Split  Type 
Axles).  NOTE:  Two  types  of  axle  shaft  and  universal  joints  are 
used  in  split  type  axles — Bendix  Weiss  and  Rzeppa.  The  following 
procedures  cover  both  types  with  exceptions  noted  in  text. 

(1)  Remove  Wheel.  Jack  up  front  end  of  vehicle,  remove 
wheel  stud  nuts,  and  remove  wheel  and  tire  assembly. 

(2)  Remove  Drive  Flange.  Remove  eight  nuts  and  lock  wash- 
ers from  studs  attaching  drive  flange  to  hub.  Remove  universal  joint 
stop  bolt  and  stop  from  center  of  drive  flange.  Install  two  %-inch 
cap  screws  in  two  tapped  holes  in  drive  flange.  Pull  drive  flange  off 
axle  shaft  and  out  of  hub  by  alternately  turning  in  the  two  cap 
screws.  Remove  drive  flange  to  hub  gasket  [(GM-2 144671)  G57- 
01-94016]. 

(3)  Remove  Hub  and  Drum  Assembly.  Remove  wheel  bear- 
ing adjusting  nuts  and  remove  hub  and  drum  assembly. 

(4)  Remove  Oil  Shield  and  Brake  Dust  Shield.  Remove  12 
nuts  and  lock  washers  from  studs  attaching  brake  dust  shield,  oil 
shield,  and  steering  knuckle  to  outer  steering  knuckle  flange.  Remove 
oil  shield  and  brake  dust  shield;  support  brake  dust  shield  with  a 
piece  of  wire  to  eliminate  disconnecting  brake  hose. 


RA  PD  64662 

Figure  1 54— Removing  Axle  Shaft  and  Universal  Joint 
Assembly  (Split  Type  Axle) 
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(5)  Remove  Steering  Knuckle.  Remove  steering  knuckle 
from  outer  steering  knuckle  flange.  Knuckle  can  be  loosened  from 
flange  by  tapping  on  side  of  knuckle  with  a  brass  hammer  and  driv- 
ing wedge  blocks  between  the  knuckle  and  flange. 

(6)  Remove  Axle  Shaft  and  Universal  Joint  Assembly 
(fig.  154).  Withdraw  axle  shaft  and  universal  joint  assembly  from 
axle  housing. 

f.  Cleaning,  Inspection,  and  Special  Lubrication  Operations 
(Split  Type  Axles). 

( 1 )  Bendix- Weiss.  The  Bendix-Weiss  axle  shaft  and  universal 
joint  assemblies  used  in  split  type  axles  are  essentially  the  same  as 
those  used  in  banjo  type  axles,  and  procedures  given  under  sub- 
paragraph c  above  apply  equally  to  these  assemblies.  CAUTION: 
Do  not  disturb  spacer  pins  in  inner  ends  of  shafts.  1 

(2)  Rzeppa. 

(a)  Cleaning.  Thoroughly  wash  axle  shaft  and  universal  joint 
assembly  in  dry-cleaning  solvent  to  remove  all  old  lubricant;  also 
wash  inside  of  steering  knuckle  flanges  and  housing  outer  end. 

(b)  Inspection.  Check  universal  joint  for  excessive  wear  or 
rough  operation  by  mounting  the  assembly  in  a  vise  with  universal 
joint  bell  up  and  vise  jaws  gripping  the  shaft  just  below  the  univer- 
sal joint.  Use  soft  metal  or  wood  protectors  in  vise  jaws.  Swing  uni- 
versal joint  bell  through  its  normal  operating  range  and  note  any 
roughness  or  excessive  looseness.  If  such  a  condition  is  evident,  re- 
port to  higher  authority.  Also  check  splines  on  axle  shaft  and  uni- 
versal joint  bell  for  nicks,  cracks,  or  other  damage. 

(c)  Special  Lubrication.  Pack  new  lubricant  (Section  VIII)  well 
into  universal  joint  until  it  fills  all  space  between  balls,  cage,  inner 
race,  and  universal  joint  bell.  Also  spread  grease  on  surface  of  uni- 
versal joint  bell  which  contacts  bushing  in  steering  knuckle. 

g.  Axle  Shaft  and  Universal  Joint  Installation  (Split  Type 
Axles) . 

(1)  Install  Axle  Shaft  and  Universal  Joint.  Using  care 
not  to  damage  oil  seal  in  axle  housing  near  differential,  insert  axle 
shaft  and  universal  joint  assembly  into  axle  housing,  guiding  splined 
end  of  inner  shaft  into  splined  differential  side  gear. 

(2)  Install  Steering  Knuckle,  Brake  Dust  Shield,  and 
Oil  Shield.  Slide  steering  knuckle  over  outer  end  of  axle  shaft  and 
position  on  studs  in  outer  steering  knuckle  flange  with  milled  slot  in 
threaded  end  at  top.  Install  brake  dust  shield  and  oil  shield  on  studs 
and  attach  with  12  nuts  and  lock  washers. 

(3)  Install  Hub  and  Drum  Assembly.  Install  hub  and  drum 
assembly  and  adjust  wheel  bearings  (par.  199). 

(4)  Install  Drive  Flange.  Install  drive  flange  over  splined 
outer  end  of  axle  shaft,  using  a  new  gasket  coated  with  grease  be- 
tween flange  and  hub.  Aline  holes  in  flange  with  studs  in  hub  and 
push  flange  in  against  hub.  Place  universal  joint  stop  in  center  of 
drive  flange,  install  stop  bolt  through  stop  into  end  of  axle  shaft, 
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and  tighten  firmly.  Install  eight  nuts  and  lock  washers  on  drive 
flange  to  hub  studs  and  tighten  nuts  to  58-62  foot-pounds. 

(5)  Install  Wheel.  Install  wheel  and  tire  assembly  on  hub, 
install  wheel  stud  nuts,  and  tighten  firmly.  Lower  jacks  and  remove 
from  under  vehicle. 

(6)  Lubricate.  Lubricate  steering  knuckle  and  universal  joint 
(Section  VIII). 

168.    FRONT  AXLE  REMOVAL. 

a.  Both  the  banjo  and  split  type  axles  may  be  removed  by  the 
same  procedure  with  exceptions  noted  in  text. 

b.  Position  Vehicle.  Place  vehicle  on  a  level  surface  and  apply 
hand  brake  to  prevent  vehicle  from  rolling.  Place  a  dolly  jack  under 
differential  housing  and  raise  front  end  of  vehicle  high  enough  to 
permit  withdrawing  axle  assembly.  Place  blocks  under  frame  side 
rails  at  rear  of  front  spring  hanger  brackets.  Lower  dolly  jack  until 
entire  front  end  weight  rests  on  blocks.  Leave  dolly  jack  raised  high 
enough  to  support  axle  assembly. 

c.  Remove  Wheels.  Remove  wheel  stud  nuts  and  remove  wheel 
and  tire  assembly  from  each  side. 

d.  Disconnect  Propeller  Shaft.  Disconnect  propeller  shaft  at 
differential.  Tie  propeller  shaft  up  to  prevent  universal  joint  from 
becoming  damaged  or  filled  with  dirt. 

e.  Disconnect  Drag  Link.  Disconnect  drag  link  at  axle  steering 
arm  (par.  207). 

f .  Disconnect  Flexible  Brake  Hoses.  Turn  off  the  front  brake 
shut-off  cock  inside  of  right-hand  frame  side  rail  (fig.  185).  Loosen 
connections  at  frame  side  rails,  then  remove  hoses  from  wheel 
cylinders. 

g.  Disassemble  Spring  to  Axle  Mounting.  The  spring  to  axle 
mounting  is  slightly  different  on  the  two  types  of  axles,  therefore, 
this  part  of  removal  procedure  is  explained  separately  for  eac,h  axle. 

(1)  Banjo  Type  Axle.  Remove  nuts  from  U-bolts  on  both 
sides,  remove  shock  absorber  link  bracket  and  spring  bumper  blocks, 
and  remove  U-bolts. 

(2)  Split  Type  Axle.  Remove  four  nuts  from  spring  bolts  on 
left  side  and  remove  shock  absorber  link  bracket  and  spring  bumper 
block,  and  remove  spring  clip  bolts.  On  right-hand  side,  remove  four 
nuts  from  studs  and  remove  shock  absorber  link  bracket  and  spring 
bumper  block.  (The  four  studs  will  be  removed  from  housing  after 
axle  assembly  is  withdrawn  from  under  vehicle.) 

h.  Remove  Axle  Assembly.  Lower  dolly  jack  until  axle  assem- 
bly clears  under"  side  of  chassis  and  withdraw  from  under  vehicle. 
(On  split  type  axles,  remove  the  four  studs  from  axle  housing  at 
right-hand  spring  seat.) 
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169.    FRONT  AXLE  INSTALLATION. 

a.  The  following  procedures  are  applicable  to  both  the  banjo 
and  split  type  axles,  with  exceptions  noted  in  text. 

b.  Position  Axle  Assembly.  (If  axle  to  be  installed  is  split  type, 
install  four  studs  in  tapped  holes  in  housing  at  right-hand  spring 
seat.)  Place  axle  assembly  on  dolly  jack  and  move  into  position 
under  vehicle.  Raise  axle  assembly  into  position  against  springs, 
being  certain  spring  center  bolt  heads  enter  alinement  holes  in  axle 
spring  seats. 

c.  Assemble  Spring  to  Axle  Mounting.  This  operation  differs 
on  the  two  types  of  axles,  and  will  be  described  separately  for  each 
type. 

( 1 )  Banjo  Type  Axle.  Install  U-bolts.  U-bolts  of  three  differ- 
ent lengths  are  used.  The  two  shortest  ones  are  used  on  the  left-hand 
mounting  and  the  remaining  two  are  used  on  the  right-hand  mount- 
ing. The  longer  of  the  two  on  the  right  side  is  used  on  the  inside, 
adjacent  to  the  differential.  Install  spring  bumper  blocks  and  shock 
absorber  link  brackets  on  U-bolts,  install  nuts,  and  tighten  to  170- 
185  foot-pounds. 

(2)  Split  Type  Axle.  Install  spring  bolts,  bolt  guard,  spring 
bumper  block,  and  shock  absorber  link  bracket  on  left-hand  mount- 
ing and  install  nuts  on  spring  clip  bolts.  The  bolt  guard  at  the  bottom 
and  the  shock  absorber  link  bracket  at  the  top  necessitates  using 
the  two  longer  bolts  at  the  front.  On  right-hand  mounting,  install 
bumper  block  and  shock  absorber  link  bracket  on  studs  and  install 
nuts.  Tighten  nuts  on  both  right-  and  left-hand  mounting  to  170-185 
foot-pounds. 

d.  Connect  Propeller  Shaft.  Connect  propeller  shaft  at  differ- 
ential (par.  176). 

e.  Connect  Flexible  Brake  Hoses.  Install  flexible  hoses  in  wheel 
cylinders  and  tighten  connections  at  frame  side  rails.  Turn  front 
brake  shut-off  cock  on. 

f.  Connect  Drag  Link.  Refer  to  paragraph  207  for  instructions 
on  installing  and  adjusting  drag  link  on  steering  arm  ball. 

g.  Install  Wheels.  Install  wheel  and  tire  assemblies  on  hubs, 
install  wheel  stud  nuts,  and  tighten  firmly. 

h.  Remove  Blocks  and  Dolly  Jack.  Raise  front  of  vehicle  with 
dolly  jack  and  remove  blocks  from  under  frame  side  rails.  Lower 
dolly  jack  and  withdraw  from  under  vehicle.  Check  all  nuts  on 
spring  mounting  bolts  for  tightness  with  full  weight  of  vehicle  rest- 
ing on  springs. 

i.  Bleed  Brakes.  Bleed  front  wheel  brakes  (par.  180). 

j.  Lubricate.  Check  lubrication  of  complete  axle  assembly  and 
propeller  shaft  universal  joint  as  instructed  in  Section  VIII.  Check 
condition  of  filler  plug  gasket  [(GM-344830)  G85-3 1-05800]  and 
replace  if  necessary. 
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170.  DESCRIPTION. 

a.  Description.  The  rear  driving  unit  is  a  centrally  supported 
unit  consisting  of  two  single-reduction,  spiral-bevelled  driving  axles. 
Each  axle  is  attached  to  the  frame  by  three  independent  torque 
rods.  Both  driving  and  braking  load  is  transferred  directly  to  the 
chassis  frame  by  these  rods.  Two  types  of  axles  are  used,  the  banjo 
type  and  the  split  type  (fig.  7).  The  split  or  two-piece  type  is  so- 
called  since  the  housing  is  made  in  two  pieces,  bolted  together  at 
the  differential.  The  banjo  type  housing  is  of  one-piece  construction. 

b.  Operation.  Power  is  transmitted  from  the  transfer  case  to  . 
the  forward  rear  (intermediate)  axle  by  a  single  propeller  shaft. 
Power  to  the  rearward  rear  axle  is  transferred  from  the  transfer 
case  to  a  pillow  block  attached  to  the  top  of  the  forward  rear  (inter- 
mediate) axle,  and  thence  to  the  rearward  axle  by  another  propeller 
shaft. 

C.      Data.  GAI  Number 

Type  front  (Inter- 

mediate) Unit     Rear  Unit 

Banjo  Type  (with  conventional  brake  drums)  .  .3665609  3665610 

Banjo  Type  (with  demountable  brake  drums)  .  .3678649  3678650 

Split  Type  2181204  2181205 

171.  AXLE  SHAFT  (BANJO  TYPE  AXLES). 

a.  Description.  Axle  shafts  are  full  floating  type  with  flanges 
forged  at  the  outer  ends.  The  axle  shafts  carry  the  driving  force  from 
the  differential  to  the  wheels.  Flanges  are  attached  to  the  hubs  by 


RA  PD  64498 

Figure  155 — Removing  Rear  Axle  Shaft  (Banjo  Type  Axle) 
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cap  screws  and  the  inner  ends  of  the  shafts  are  splined  to  the  differ- 
ential side  gears. 

b.  Removal.  Remove  eight  cap  screws  and  lock  washers  attach- 
ing drive  flange  to  hub.  Using  two  of  these  cap  screws  as  puller 
screws,  thread  them  into  the  two  tapped  holes  in  flange  (fig.  155). 
Pull  shaft  out  by  alternately  turning  in  the  two  cap  screws.  With- 
draw axle  shafts  from  hub  (fig.  155)  and  remove  gasket  [(GM 
3660100)  G85-31-06160]. 

c.  Installation.  Make  sure  axle  shaft  is  clean.  Slide  gasket  over 
end  of  shaft  and  hold  in  place  on  flange.  Insert  splined  end  of  shaft 
through  hub  and  guide  splines  into  differential  side  gear.  Aline  holes 
in  flange  and  hub  and  install  eight  cap  screws  with  lock  washers. 
Tighten  cap  screws  alternately  to  70-80  foot-pounds. 


172.    AXLE  SHAFT  (SPLIT  TYPE  AXLES). 

a.  Description.  Axle  shafts  are  full-floating  type  with  flanges 
forged  at  the  outer  ends.  The  axle  shafts  carry  the  driving  force 
from  the  differential  to  the  wheels.  Flanges  are  attached  to  the 
hubs  by  studs,  nuts,  and  tapered  dowels.  Inner  ends  of  the  shafts 
are  splined  to  the  differential  side  gears. 

b.  Removal  (fig.  156).  Remove  eight  nuts  and  lock  washers 
from  flange  to  hub  studs.  Loosen  puller  screws  and  back  lock  nuts 
out  to  end  of  threads.  Alternately  turn  puller  screws  in,  pulling  axle 
shaft  and  tapered  dowels  toward  end  of  studs.  Back  puller  screws 
out  and  drive  axle  shaft  in  until  flange  is  against  hub.  Pull  tapered 
dowels  off  studs.  NOTE:  //  tapered  dowels  are  not  loose,  remove 
puller  screws  and  remove  lock  nuts  from  screws.  Install  puller  screws 
and  again  turn  them  in  alternately  to  pull  tapered  dowels  farther 
out  toward  end  of  studs.  Drive  axle  shaft  in  and  then  remove  dowels 
from  studs.  Withdraw  axle  shaft  from  hub  and  remove  two  gaskets 
[(GM-2087553)  G57-01-94022]  and  wheel  bearing  oil  seal  from 
studs. 


TAPERED  DOWELS  GASKET  GASKET 


REMOVING  DOWELS  WITHDRAWING  AXLE  SHAFT  REMOVING  OIL  SEAL 

RA  PD  332896 

Figure  156— Rear  Axle  Shaft  Removal  (Split  Type  Axle) 
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RA  PD  332909 

Figure  157 — Axle  Shaft  Flange  Dowel  Clearance 
(Split  Type  Axle) 


•  c.  Installation.  Inspect  wheel  bearing  oil  seal.  Use  a  new  seal  if 
worn  or  damaged.  Install  gasket,  oil  seal,  and  another  gasket  on  hub 
studs.  Make  sure  axle  shaft  is  clean  and  insert  splined  end  of  shaft 
through  hub,  guiding  splines  into  differential  side  gear.  NOTE:  Hub 
construction  provides  only  two  points  against  which  the  axle  shaft 
puller  screws  may  bear;  axle  shaft  must  be  positioned  with  puller 
screws  alined  with  these  points.  Install  tapered  dowels  on  studs,  and 
install  nuts  with  lock  washers.  Tighten  nuts  alternately  to  58-62 
foot-pounds.  Tapered  dowels  are  split  so  they  will  compress  around 
studs  without  bottoming  against  hub  when  nuts  are  tightened.  There 
should  be  a  slight  clearance  between  lock  washers  and  flange  when 
nuts  are  tight  (fig.  157).  If  there  is  no  clearance,  the  studs,  dowels, 
or  holes  in  flange  are  worn  excessively  and  new  parts  must  be 
installed. 

173.    REAR  AXLE  REMOVAL. 

a.  Preliminary  Instructions.  The  following  procedure  is  ap- 
plicable to  either  the  banjo  or  split  type  axles,  and  to  either  the 
rearward  or  forward  (intermediate)  unit.  Figure  158  shows  items 
which  must  be  disconnected  prior  to  removing  the  rearward  unit. 

b.  Jack  Up  Rear  End.  Place  vehicle  on  a  level  surface  and 
block  front  wheels.  Place  a  jack  under  each  trunnion  cross  shaft 
torque  rod  bracket  (fig.  158),  and  jack  up  rear  end.  Place  a  dolly 
jack  under  unit  to  be  removed  and  raise  high  enough  to  support  unit. 

c.  Remove  Wheels.  Remove  outer  wheel  nuts  and  remove 
outer  wheel  and  tire  assembly,  then  remove  inner  wheel  nuts  and 
remove  inner  wheel  and  tire  assembly  from  each  end  of  axle. 

d.  Disconnect  Brake  Hose.  Loosen  brake  line  connection  at 
frame  side  rail,  then  unscrew  flexible  hose  from  wheel  cylinder  at 
brake  flange  plate  (dust  shield). 

e.  Disconnect  Propeller  Shaft.  Disconnect  propeller  shaft  at 
differential. 
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Figure  1 58 — Rear  Axle  Removal  (Banjo  Type  Shown) 


f.  Remove  Pillow  Block  (Forward  Unit  Only).  Remove  four 
cap  screws  and  lock  washers  attaching  pillow  block  to  bracket  on 
axle  housing  and  tie  pillow  block  up  to  prevent  it  from  dropping 
when  axle  is  removed. 

g.  Disconnect  Torque  Rods.  Disconnect  torque  rods  as  directed 
in  paragraph  212. 

h.  Withdraw  Axle  Assembly.  With  axle  resting  on  dolly  jack, 
move  forward  or  rearward  as  necessary  until  spring  ends  are  free 
of  guide  brackets  on  axle  housing  and  withdraw  the  axle  assembly 
from  under  vehicle  (fig.  158). 

174.    REAR  AXLE  INSTALLATION. 

a.  Preliminary  Instructions.  The  following  procedure  is  ap- 
plicable to  either  the  banjo  or  split  type  axles,  and  to  either  the  rear- 
ward or  forward  (intermediate)  unit.  Figure  158  shows  items  which 
must  be  connected  after  axle  is  positioned  under  vehicle. 

b.  Position  Axle  Assembly.  Place  axle  assembly  on  dolly  jack 
and  move  into  approximate  position  under  vehicle  (fig.  158).  Move 
axle  toward  rear  or  front  of  vehicle  as  necessary,  guiding  spring 
ends  into  guide  brackets  on  axle  housing.  Line  uo  holes  in  torque 
rod  brackets  with  torque  rod  end  pins. 

c.  Connect  Torque  Rods.  Connect  torque  rods  as  directed  in 
paragraph  212. 
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d.  Connect  Propeller  Shaft.  Connect  propeller  shaft  at  differ- 
ential (par.  176). 

e.  Install  Pillow  Block  (Forward  Unit  Only).  Attach  pillow 
block  to  bracket  on  axle  housing,  using  four  cap  screws  and  lock 
washers.  Tighten  cap  screws  firmly. 

f .  Connect  Brake  Hose.  Install  flexible  brake  hose  into  wheel 
cylinder  at  brake  flange  plate  (dust  shield)  on  each  end  of  axle  and 
tighten  snugly.  Tighten  brake  line  connections  at  frame  side  rails  and 
bleed  brakes  (par.  180). 

g.  Install  Wheels.  Place  inner  wheel  and  tire  assemblies  on 
hubs  and  install  inner  wheel  nuts.  Successively  tighten  opposite  nuts 
to  prevent  cocking  wheel  on  studs.  Place  outer  wheel  and  tire  as- 
semblies on  hubs  with  valve  stems  on  opposite  side  of  hub  to  the 
valve  stems  on  the  inner  wheels.  Install  outer  wheel  nuts  and  tighten 
alternately. 

h.  Lubricate  Axle  and  Remove  Jacks.  Lubricate  axle  assembly 
and  propeller  shaft  universal  joints  as  directed  in  Section  VIII. 
Lower  jacks  and  remove  from  under  vehicle. 


Section  XXXII 

PROPELLER  SHAFTS,  UNIVERSAL  JOINTS, 
AND  PILLOW  BLOCK 

175.  DESCRIPTION. 

a.  Propeller  Shafts  and  Universal  Joints  (fig.  159).  Five  pro- 
peller shafts  and.  a  pillow  block  transfer  power  from  the  transmission 
to  the  transfer  case  and  three  driving  axles.  Each  shaft  has  a  univer- 
sal joint  at  each  end  to  permit  angular  movement  of  shaft  during 
rotation.  Universal  joint  yoke  is  welded  to  shaft  at  one  end  and  is 
splined  to  the  shaft  at  the  other  end,  forming  a  slip  joint  which  per- 
mits telescopic  action  of  shaft  during  operation. 

b.  Pillow  Block  (fig.  161).  Pillow  block,  mounted  on  top  of 
forward  rear  (intermediate)  axle  housing,  connects  the  two  pro- 
peller shafts  which  transfer  power  from  the  transfer  case  to  the 
rearward  rear  axle.  The  pillow  block  shaft  is  mounted  on  tapered 
roller  bearings  in  the  pillow  block.  Oil  seals  are  used  at  each  end  of 
the  pillow  block  to  retain  lubricant. 

176.  PROPELLER  SHAFTS  AND  UNIVERSAL  JOINTS. 

a.  General.  Propeller  shafts  are  connected  to  their  respective 
units  either  by  two  U-bolts  or  by  four  straight  bolts,  depending  on  the 
type  of  flange  used.  The  following  shafts  are  attached  at  both  ends 
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WITH  BANJO  TYPE  AXIE 

A  PROPELLER  SHAFT  TO  FRONT  AXLE  D  TRANSFER  CASE  TO  PILLOW  BLOCK 
B  TRANSFER  CASE  TO  TRANSMISSION  PROPELLER  SHAFT 

PROPELLER  SHAFT  E  PILLOW  BLOCK  TO  REARWARD  REAR 
C  TRANSFER  CASE  TO  FORWARD  REAR  AXLE  AXLE  PROPELLER  SHAFT 

PROPELLER  SHAFT  f  PILLOW  BLOCK  ASSEMBLY 

RA  PD  332923 

figure  159 — Propeller  Shaft  Location 

by  U-bolts;  transfer  case  to  front  axle;  transfer  case  to  forward  rear 
(intermediate)  axle;  pillow  block  to  rear  axle.  Transfer  case  to  pil- 
low block  shaft  is  attached  to  the  pillow  block  by  U-bolts  and  to  the 
transfer  case  by  straight  bolts.  Transmission  to  transfer  case  shaft  is 
attached  at  both  ends  by  straight  bolts.  The  slip  joint  and  shaft  are 
marked  with  arrows  so  that  if  the  universal  joint  yoke  is  removed 
from  the  shaft,  they  may  be  reassembled  in  their  original  position 
with  the  universal  joint  yokes  in  the  same  plane. 

b.  Propeller  Shaft  Removal.  Make  certain  arrows  are  visible 
(fig.  160);  if  not,  punch  mark  both  members  so  they  may  be  reas- 
sembled in  their  original  positions.  Any  shaft  may  be  removed  by 
disconnecting  both  ends  as  directed  in  step  (1)  or  (2)  below,  which- 
ever one  may  apply. 

( 1 )  U-Bolt  Type.  Remove  four  nuts  and  lock  washers  from  U- 
bolts  and  remove  U-bolts  [(GM-2066840)  G85-32-00500].  Shorten 
shaft  by  telescoping  at  slip  joint  and  wrap  tape  around  bearings  and 
journal  to  prevent  bearings  dropping  off. 
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RA  PD  64497 

figure  1 60— Universal  Joint  Alinemenl  Marks 

(2)  Straight  Bolt  Type.  Remove  four  nuts  and  lock  washers 
from  bolts  attaching  universal  joint  flange  to  transmission  or  trans- 
fer case.  Remove  bolts  from  companion  flange  on  front  or  rear  of 
transfer  case  [front — (GM-093420)  G501-01-24271;  rear — (GM- 
082069)  G501-01-24270].  Separate  flanges  by  telescoping  shaft  at 
slip  joint. 

c.  Propeller  Shaft  Installation.  Make  sure  that  arrow  (or 
marks  made  at  removal)  are  alined  (fig.  160).  Position  shaft  with 
slip  joint  at  input  end  and  connect  both  ends  as  directed  in  step  ( 1 ) 
or  (2)  below,  whichever  one  may  apply. 

( 1 )  U-Bolt  Type.  Remove  tape  or  wrapping  from  bearings  and 
journal.  Make  sure  that  bearings  and  journal  are  clean  and  the  bear- 
ing needles  are  in  place  in  bearings.  Raise  shaft  into  position  and  seat 
bearings  in  place  in  yoke.  Install  U*bolts  around  bearings  and  through 
yoke,  install  nuts  and  lock  washers,  and  tighten  snugly. 

(2  )  Straight  Bolt  Type.  Aline  flanges  and  install  four  straight 
bolts.  Install  nuts  and  lock  washers  on  bolts  and  tighten  firmly. 

177.    PILLOW  BLOCK. 

a.  Check  Adjustment.  Disconnect  propeller  shafts  at  each  end 
of  pillow  block  (par.  176  b  (1)),  and  check  pillow  block  shaft  for 
end  play.  Shaft  should  spin  freely  in  bearings  and  should  not  have 
more  than  a  barely  perceptible  amount  of  end  play.  If  end  play  is 
excessive,  replace  pillow  block  assembly. 

b.  Removal  (fig.  161).  NOTE:  If  replacement  unit  is  not 
equipped  with  flanges,  the  flanges  must  be  removed  from  the  old 
unit  and  installed  on  the  replacement  unit. 

(1)  Remove  Pillow  Block.  Disconnect  propeller  shafts  at 
each  end  of  pillow  block  (par.  176  b  (1)).  Tie  propeller  shafts  up 
to  prevent  dirt  from  getting  into  bearings.  Remove  four  cap  screws 
and  lock  washers  attaching  pillow  block  to  bracket  on  axle  hous- 
ing and  lift  pillow  block  from  axle. 

(2)  Remove  Flanges  (If  Necessary).  Remove  cotter  pin, 
flange  retaining  nut,  and  washer  from  each  end  of  pillow  block  shaft. 
Tap  flanges  off  ends  of  shaft,  using  a  soft  metal  hammer. 
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Figure  1 6 1  —Pillow  Block  Installation 


c.    Installation  (fig.  161). 

( 1 )  Lubrication  Fitting  (Late  Models).  Pillow  block  assem- 
blies on  late  model  vehicles  include  a  pressure  fitting  in  place  of  the 
level  plug  (fig.  161).  Whenever  pillow  block  is  removed  for  service 
purposes,  the  lubrication  fitting  can  be  installed  in  place  of  the  level 
plug.  Remove  the  filler  plug  and  breather  assembly,  and  level  plug, 
then  turn  pillow  block  upside  down,  draining  all  lubricant.  Turn  shaft 
several  times  by  hand  and  allow  enough  time  for  complete  drainage. 
Reinstall  filler  plug  and  breather  assembly  in  same  location.  Install 
90  degree  lubrication  fitting  in  level  plug  location  with  end  of  fitting 
pointing  toward  front  of  vehicle  and  down  approximately  15  degrees 
below  horizontal  position.  Lubricate  pillow  block  assembly  with 
chassis  grease  as  indicated  in  Section  VIII. 

(2)  Install  Flanges  (If  Necessary).  Loosen  front  and  rear 
end  cover  cap  screw.  Seal  surface  on  flange  hub  must  be  smooth  and 
polished,  and  free  of  scores  and  nicks.  Place  key  in  keyway  at  each 
end  of  shaft.  Install  propeller  shaft  flange  at  each  end  of  shaft,  care- 
fuiiy  sliding  hub  of  flange  through  cover  oil  seal.  Flange  with  dust 
shield  must  be  installed  on  front  end  of  shaft.  Be  certain  outer  por- 
tion of  seal  is  not  damaged  or  doubled  back  while  installing  the 
flange.  Check  depth  of  space  between  end  of  key  and  nut  face  of 
flange.  If  less  than  %2-inch  deep,  drive  key  in  with  punch  to  obtain 
this  dimension.  Apply  aviation  type  permatex  to  end  of  new  cork 
seal  and  force  seal  into  keyway  against  end  of  key.  Install  tongued 
washer  and  flange  nut  on  each  end  of  shaft,  tighten  solidly,  and  lock 
in  place  with  new  cotter  pin.  With  flange  nuts  tightened,  the  com- 
pressed cork  will  effectively  seal  the  keyway.  Tighten  front  and  rear 
cover  cap  screws. 
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(3)  Install  Pillow  Block  (fig.  161).  Position  pillow  block  at 
support  bracket  on  axle  housing,  with  dust  slinger  on  pillow  block 
toward  front  of  vehicle.  Install  four  bracket  to  pillow  block  cap 
screws  and  lock  washers  and  tighten  firmly.  Connect  propeller  shafts 
at  each  end  of  pillow  block  (par  176  c  (1)  ).  Lubricate  pillow  block 
and  universal  joints  as  instructed  in  Section  VIII. 


Section  XXXIII 

SERVICE  BRAKE  SYSTEM 

178.  DESCRIPTION. 

a.  Description.  The  vacuum  hydraulic  operated  service  or  foot 
brake  system  consists  of  an  internal  expanding  type  brake  assembly 
comprising  two  brake  shoe  assemblies  at  each  front  wheel  and  at 
each  inner  wheel  of  the  dual  rear  wheels.  The  system  is  comprised 
primarily  of  a  manually  operated  foot  pedal,  interconnected  to  a 
hydraulic  master  cylinder  to  build  up  the  initial  hydraulic  pressure; 
a  Hydrovac  power  unit  with  related  parts  to  increase  initial  hy- 
draulic pressure  as  required;  interconnecting  hydraulic  lines  and 
fittings;  and  a  hydraulic  wheel  cylinder  to  operate  the  mechanical 
brake  shoe  assembly  at  each  wheel  (fig.  162). 

b.  Operation.  The  operation  of  service  brakes  depends  upon 
two  elements:  hydraulic  fluid  pressure  and  vacuum.  The  arrange- 
ment and  mechanism  of  the  component  parts  of  system  are  such  that 
both  the  hydraulic  and  vacuum  principals  must  operate  in  conjunc- 
tion with  each  other  to  finally  apply  brakes  efficiently.  The  service 
brakes  are  operated  simultaneously  at  all  wheels  by  the  manual 
application  of  the  foot  brake  pedal. 

(a)  Application.  The  manually  operated  pedal,  interconnected 
to  the  piston  rod  of  the  hydraulic  master  cylinder,  forces  the  brake 
fluid  under  pressure  from  the  master  cylinder  through  pipe  lines 
into  the  mechanism  of  Hydrovac  unit,  then  into  each  wheel  cylinder. 
When  this  initial  pressure  reaches  a  predetermined  amount,  the 
pressure  operates  the  relay  valve  mechanism  in  the  Hydrovac  unit. 
The  mechanism  then  cuts  off  the  vacuum  and  admits  atmospheric 
pressure  to  one  side  of  the  pistons  in  the  power  cylinder.  Action  of 
the  pistons,  interconnected  to  slave  cylinder  piston,  then  increases 
the  hydraulic  pressure  to  all  wheel  cylinders. 

(b)  Release.  Upon  release  of  the  foot  pressure  at  the  brake 
pedal,  initial  line  pressure  is  relieved.  This  decreased  pressure  per- 
mits the  relay  valve  mechanism  in  the  Hydrovac  unit  to  close  off 
the  atmospheric  pressure  and  open  the  vacuum  port  into  the  cyl- 
inders. Engine  manifold  vacuum  creates  vacuum  on  both  sides  of 
the  Hydrovac  pistons,  thus  permitting  the  spring  to  return  the 
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pistons  to  the  released  or  off  position.  The  brake  shoe  return  springs 
can  then  return  the  brake  shoes  and  the  wheel  cylinders  into  the 
released  position,  forcing  the  fluid  from  the  wheel  cylinders  through 
the  lines  and  the  Hydrovac  back  into  the  hydraulic  master  cylinder 
reservoir. 

179.    SYSTEM  TESTS. 

a.  General.  There  are  several  tests  which  may  be  applied  to  the 
service  brake  system,  results  of  which  will  indicate  the  condition 
of  the  various  units  in  the  system.  Generally,  the  performance 
of  the  brakes,  together  with  a  few  simple  tests,  will  indicate  the  con- 
dition of  the  power  unit;  however,  in  order  to  correctly  diagnose 
specific  deficiencies,  vacuum  and  pressure  gages  should  be  used  as 
indicated  in  the  following  subparagraphs. 

b.  System  Performance  Tests.  The  following  tests  should  be 
made  at  regular  intervals  to  check  the  general  performance  of  the 
brakes: 

( 1 )  With  Engine  Running. 

( a)  Start  the  engine  and  allow  it  to  idle  for  about  10  seconds. 

(b)  Depress  brake  pedal  with  about  as  much  foot  pressure  as 
required  for  normal  stopping.  Note  the  approximate  position  of  the 
pedal  pad  and  the  foot  pressure  required  to  hold  it  in  this  position. 
Measure  distance  between  pedal  pad  and  toe  board  for  further  check 
as  described  in  (2)  below. 

(c)  Remove  foot  from  pedal  and  turn  off  ignition  switch. 

(2)  With  Engine  Stopped. 

(a)  Depress  brake  pedal  five  times  to  approximately  the  same 
position  as  noted  in  step  (1)  (b)  above. 

(b)  If  the  pressure  required  to  push  the  pedal  to  this  position 
during  the  fifth  application  is  noticeably  greater  than  in  step  (1)  (b) 
above,  the  vacuum  system  is  operating  satisfactorily.  If  pressure  is 
not  greater,  further  tests  should  be  made. 

(c)  NOTE:  Generally,  an  increase  in  required  loot  pressure  will 
be  noted  upon  each  of  the  five  applications  as  compared  to  the  ap- 
plication immediately  preceding  it.  This  is  because  the  system  vac- 
uum is  being  depleted  during  each  application  while  the  engine  is 
not  running. 

(d)  After  the  vacuum  in  the  system  has  been  completely  de- 
pleted, depress  brake  pedal  and  hold  foot  pressure.  If  the  pedal 
gradually  "falls  away"  under  foot  pressure,  the  hydraulic  brake 
system  is  leaking  and  an  immediate  check  and  correction  must  be 
made. 

(e)  If  the  brake  pedal  travels  to  within  two  inches  of  the  floor 
board,  there  is  not  enough  brake  pedal  reserve  and  a  brake  shoe 
adjustment  is  required. 

(3)  Road  Test.  Road  test  the  vehicle  by  making  a  brake  ap- 
plication at  about  20  miles  per  hour,  noting  whether  the  vehicle  stops 
evenly  and  quickly. 

(a )  If  the  brake  pedal  has  a  spongy  feel  when  the  brakes  are 
applied,  there  is  air  in  the  hydraulic  system.  Bleed  the  system. 
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Figure  163 — Hydrovae  Vacuum  Leak  Tests 


(b)  If  the  brakes  operate  satisfactorily  when  tested  at  tempera- 
ture above  freezing,  but  are  ineffective  and  do  not  release  properly 
at  temperatures  below  freezing,  report  this  condition  to  higher 
authority,  as  water  may  have  entered  the  vacuum  system  where  it 
may  later  cause  more  serious  difficulty. 

c.  Vacuum  Tests  (fig.  163).  Vacuum  test  must  be  made  with 
two  vacuum  gages  (41-G-500).  Gage,  which  will  be  termed  as  No.  1, 
must  be  installed  in  the  Hydrovae  center  plate  center  elbow.  It  is 
necessary  to  remove  the  pipe  plug  from  this  elbow  for  the  installa- 
tion. Gage,  which  will  be  termed  as  No.  2,  must  be  installed  in  place 
of  the  pipe  plug  at  the  back  end  of  the  rear  cylinder  shell. 

( 1 )    Vacuum  Test  (Brakes  Released). 

(a)  Start  the  engine  and  leave  the  brake  pedal  in  released  posi- 
tion. Note  vacuum  reading  on  both  vacuum  gages.  They  should 
register  engine  manifold  vacuum  (at  least  14  in.),  and  should  be 
exactly  alike.  If  the  reading  is  below  manifold  vacuum,  a  leak  exists 
in  the  Hydrovae  unit  or  in  the  lines  from  the  intake  manifold  vacuum 
check  valve. 

(b)  Stop  the  engine  and  remove  the  gage  from  the  Hydrovae 
center  plate  elbow  (No.  1)  and  reinstall  the  plug.  Remove  the  vac- 
uum line  from  the  center  plate  elbow  next  to  frame  side  rail,  and 
connect  the  gage  to  the  vacuum  line.  Start  the  engine  and  note  the 
reading  on  the  gage.  If  the  gage  does  not  register  manifold  vacuum 
(at  least  14  in.),  the  leak  is  in  the  manifold  vacuum  check  valve  or 
lines.  Check  the  lines  from  the  Hydrovae  unit  to  the  manifold  check 
valve  for  loose  connections,  etc.  If  the  correction  of  loose  connections 
in  the  lines  does  not  remedy  the  leak,  remove  the  pipe  connection 
from  the  vacuum  check  valve  at  the  valve.  Install  gage  and  start 
engine.  Allow  the  engine  to  idle  about  10  seconds,  then  turn  off  the 
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ignition  switch.  If  the  gage  reading  decreases  more  than  one  inch  of 
vacuum  in  15  seconds,  replace  the  check  valve. 

(c)  After  repairing  or  replacing  manifold  check  valve  or  vacuum 
lines,  reinstall  gage  No.  1  in  the  Hydrovac  center  plate  center  elbow. 
Reconnect  the  vacuum  line  to  the  elbow  (next  to  side  rail)  and 
repeat  test  as  described  in  step  (a)  above. 

(d)  If  gages  still  register  less  than  manifold  vacuum,  the  leak 
exists  in  the  Hydrovac  unit,  which  must  be  replaced  (par.  188). 

(2)    Vacuum  Test  (Brakes  Applied). 

(a)  If,  with  the  engine  running  and  brake  pedal  released,  both 
gages  register  manifold  vacuum,  depress  the  brake  pedal  and  hold 
in  the  applied  position.  Note  the  reading  of  both  gages.  Gage  No.  1 
(on  Hydrovac  center  plate  elbow)  should  continue  to  register  mani- 
fold vacuum,  while  gage  No.  2  (at  back  end  of  rear  cylinder  shell) 
should  drop  to  zero  or,  if  a  combination  vacuum  and  pressure  gage 
is  used,  to  atmospheric  pressure. 

(b)  If  gage  No.  1  (on  Hydrovac  center  plate  elbow)  does  not 
continue  to  register  manifold  vacuum,  replace  the  Hydrovac  unit 
(par.  188). 

d.  Hydraulic  Pressure  Test.  These  tests  may  be  made  to  deter- 
mine whether  or  not  the  correct  hydraulic  pressure  is  attained.  The 
tests  require  the  use  of  a  hydraulic  pressure  gage  registering  at  least 
1200  pounds,  in  addition  to  a  vacuum  gage  (41-G-500).  Pressure 
gage  must  be  installed  in  bleeder  hole  of  a  wheel  cylinder.  If  a  pres- 
sure gage  is  not  available,  vacuum  leakage  tests  as  described  in 
subparagraphs  c  (1)  and  (2)  above  will  generally  indicate  which 
unit,  Hydrovac  or  check  valve,  is  defective. 

(1)  If  proper  readings  of  manifold  vacuum  and  atmospheric 
pressure  are  registered  on  gages  No.  1  and  2,  with  the  brake  pedal 
depressed  (subpar.  c  (2)  above),  the  following  test  should  be  per- 
formed to  check  for  hydraulic  fluid  leaks  or  deficient  Hydrovac  unit. 

(2)  Stop  the  engine  and  depress  the  brake  pedal  several  times 
to  deplete  the  vacuum  in  the  Hydrovac,  then  depress  the  brake  pedal 
again  and  note  the  reading  on  the  hydraulic  pressure  gage  at  the 
wheel  cylinder. 

(3)  Start  the  engine  and  depress  the  brake  pedal  again,  noting 
pressure  gage  reading.  If  the  reading  is  not  double  the  pressure  read- 
ing with  the  engine  stopped,  a  leak  in  the  hydraulic  system  is  indi- 
cated. Hold  the  pedal  in  applied  position  for  a  few  minutes  and  note 
the  pressure  reading  at  various  intervals.  The  hydraulic  pressure 
should  not  drop  quickly  and  should  not  drop  below  the  reading 
attained  at  the  time  of  brake  application. 

(4)  A  low  reading  or  a  drop  of  hydraulic  pressure  indicates  a 
leak  either  in  the  Hydrovac  slave  cylinder,  or  in  the  brake  lines  or 
wheel  cylinders. 

(5)  Inspect  each  brake  line  and  wheel  cylinder  separately  and 
replace  all  worn  or  damaged  parts.  Repeat  the  tests  described  in 
steps  (2)  and  (3)  above.  If  the  hydraulic  pressure  is  still  too  low 
or  drops  too  rapidly,  a  leak  at  the  Hydrovac  slave  cylinder  is  indi- 
cated. Replace  Hydrovac  unit  (par.  188). 
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180.    BLEEDING  SYSTEM. 

a.  The  hydraulic  lines  must  be  bled  to  expel  the  air  which  may 
have  entered  the  lines  in  the  event  any  of  the  hydraulic  lines  con- 
nections have  been  broken  or  disconnected.  The  need  of  bleeding 
the  system  is  generally  indicated  by  a  springy,  spongy  pedal  action. 

b.  Equipment.  System  can  be  bled  manually  or  with  a  pressure 
tank.  When  the  manual  system  is  used,  two  persons  are  needed  to 
accomplish  the  operations;  one  to  maintain  a  constant  supply  of 
fluid  in  the  master  cylinder  reservoir  and  to  pump  the  brake  pedal, 
the  other  to  accomplish  bleeding  operations  at  the  Hydrovac  unit 
and  the  wheel  cylinders.  If  a  conventional  pressure  tank  is  used, 
the  tank  may  be  connected  to  the  hydraulic  master  cylinder,  main- 
taining a  constant  supply  of  fluid  in  the  reservoir,  and  sufficient  air 
pressure  to  force  the  fluid  through  the  lines  to  expel  air  at  the 
bleeding  points. 

(1)  Connect  Pressure  Tank  to  Master  Cylinder.  If  pres- 
sure tank  is  used,  connect  tank  hose  with  proper  size  adapter  to  the 
master  cylinder  filler  cap  aperture.  The  pressure  tank  should  contain 
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Figure  164 — Brake  System  Bleeding  Points 
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between  10-20  pounds  air  pressure  and  sufficient  fluid  to  maintain 
constant  fluid  level  in  the  master  cylinder. 

(2)  Bleed  Hydro  vac.  The  Hydrovac  unit  must  be  bled  before 
bleeding  the  wheel  cylinders  and  must  be  bled  in  correct  sequence. 
Refer  to  figure  164  and  bleed  the  Hydrovac  at  the  bleeding  screws 
in  the  sequence  marked  1  and  2.  It  is  not  necessary  to  bleed  the  screw 
located  on  top  of  the  slave  cylinder  directly  above  the  inlet  line 
connection.  Remove  bleeder  cap  screw  and  washer  at  each  bleeder 
screw.  Install  bleeder  tube  (41-T-4170)  in  end  of  No.  1  bleeder 
screw.  Place  opposite  end  of  bleeder  tube  in  a  suitable  container 
with  sufficient  fluid  to  cover  end  of  tube.  While  pumping  brake  pedal 
or  with  the  use  of  air  pressure  in  pressure  tank,  open  bleeder  screw 
three-quarters  of  a  turn  counterclockwise  and  observe  flow  of  fluid 
at  end  of  bleeder  hose.  Close  bleeder  screw  firmly  as  soon  as  air 
bubbles  stop  and  fluid  comes  out  of  tube  in  a  solid  stream.  Repeat 
this  operation  on  bleeder  screw  No.  2,  making  certain  that  hydraulic 
master  cylinder  has  been  replenished  with  fluid  if  manual  system 
is  used. 

(3)  Bleed  Wheel  Cylinder.  Remove  cap  screw  from  wheel 
cylinder  at  backing  plate  and  connect  bleeder  hose.  Place  the  other 
end  in  a  container  with  sufficient  fluid  to  cover  end  of  hose.  While 
pumping  with  pedal  or  using  pressure  tank,  open  bleeder  valve  by 
turning  three-quarters  of  a  turn  in  counterclockwise  direction.  Close 
bleeder  valve  tightly  as  soon  as  air  bubbles  stop  and  fluid  comes  out 
in  a  solid  stream.  Repeat  these  operations  on  each  wheel  cylinder 
at  the  other  brakes,  replenishing  fluid  in  hydraulic  cylinder  before 
each  wheel  cylinder  is  bled  if  using  the  manual  system. 

181.    BRAKE  SYSTEM  ADJUSTMENTS  FOR  NORMAL 
WEAR. 

a.  General.  Brake  system  adjustments  necessary  to  compensate 
for  normal  wear  are  commonly  confined  to  adjustments  at  the  brake 
shoes.  Other  system  adjustments  such  as  brake  pedal  to  toe  board 
clearance  and  hydraulic  master  cylinder  linkage  adjustment  are,  as 
a  general  rule,  not  required  to  compensate  for  normal  wear.  These 
linkage  adjustments  are  only  necessary  if  linkage  has  been  replaced 
or  distorted  as  the  result  of  collision,  etc. 

b.  Front  Brake  Shoe  Adjustment  (fig.  165).  Always  check  hub 
bearing  adjustment  (par.  199).  A  satisfactory  brake  adjustment 
cannot  be  obtained  unless  the  hub  bearings  are  in  proper  adjustment. 

( 1 )  On  Banjo  Type  Axles  Only.  Remove  two  adjusting  hole 
covers  on  backing  plate,  one  at  each  side  of  hydraulic  flexible  line 
connection.  Insert  screw  driver  through  hole  in  plate  until  screw 
driver  engages  notches  on  wheel  cylinder  adjusting  cap  (fig.  165). 
Turn  adjusting  cap  in  clockwise  direction  (when  looking  at  end  of 
cylinder)  until  there  is  a  slight  drag  as  wheel  is  turned  by  hand. 
Back  off  adjusting  cap  four  notches  to  provide  running  clearance 
between  brake  lining  and  brake  drum.  Repeat  this  procedure  at 
rearward  shoe.  Make  adjustment  at  both  front  wheels,  and  make 
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certain  that  brake  shoe  adjustments  on  both  wheels  are  as  uniform 
as  possible. 

(2)  On  Split  Type  Axles  Only.  Adjust  by  turning  adjusting 
cam  on  forward  shoe  in  direction  as  indicated  by  arrows  in  figure 
165  until  brake  drags  slightly  when  wheel  is  revolved  by  hand.  Back 
off  adjusting  cam  just  enough  to  allow  wheel  to  revolve  freely. 
Repeat  this  procedure  at  rearward  shoe.  Both  adjustments  at  each 
wheel  should  be  as  uniform  as  possible.  In  rare  instances,  this  man- 
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RA  PD  332987 

Figure  165 — Front  Brake  Shoe  Adjustment  for  Normal  Wear 
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RA  PD  16043 

Figure  1 66— Rear  Brake  Shoe  Adjustment  for  Normal  Wear 


ner  of  adjustment  may  not  give  entirely  satisfactory  results.  In  such 
instances,  a  major  adjustment  must  also  be  made  as  described  in 
paragraph  183. 

c.  Rear  Brake  Shoe  Adjustment.  Rear  brake  shoes  are  adjust- 
ed the  same  on  both  split  and  banjo  type  axles.  Install  wrench  on 
hex  head  of  one  adjusting  pinion  shaft.  Turn  adjuster  in  clockwise 
direction  as  indicated  by  arrows  on  figure  166  until  there  is  a  slight 
drag  as  wheel  is  revolved  by  hand.  Back  off  adjuster  three-quarters 
of  a  turn,  which  will  provide  proper  running  clearance  between  brake 
lining  and  brake  drum.  Repeat  the  procedure  on  the  opposite  ad- 
juster. Make  certain  that  all  brake  shoes  on  each  axle  are  adjusted 
as  uniformly  as  possible. 

182.    FRONT  BRAKE  SHOES  (WITH  BANJO  TYPE  AXLE). 

a.  Description  (fig.  167).  The  shoe  assemblies  are  connected  to 
an  anchor  plate  with  articulating  links  and  an  anchor  pin.  Guide 
plates,  riveted  to  the  anchor  plate  near  the  upper  ends  of  the  shoes, 
hold  each  shoe  in  the  proper  alinement.  The  upper  end  of  each 
shoe  rests  in  slotted  adjusting  studs  threaded  into  wheel  cylinder 
caps.  On  vehicles  equipped  with  demountable  brake  drums  only, 
the  drum  must  be  removed  to  gain  access  to  shoe  assemblies.  The 
hub,  drum,  and  bearings  must  be  removed  on  vehicles  equipped 
with  conventional  drums. 

b.  Shoe  Assembly  Removal.  Jack  up  front  wheel,  to  be  serv- 
iced. Remove  wheel.  On  vehicles  equipped  with  demountable  drums, 
remove  drum  (par.  185).  On  other  vehicles,  remove  hub,  drum,  and 
bearings  (par.  201). 

(1)  Disconnect  Shoe  Linkage  (fig.  168).  Install  wheel  cyl- 
inder clamp  (41-C-1835)  over  ends  of  wheel  cylinder.  Remove  re- 
turn spring   [(GM-2030574)  G85-11-02130]   with  pliers  (41-P- 
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RA  PD  332845 

Figure  168 — Method  of  Clamping  Wheel  Cylinder  and  Removing 
Spring  (Clamp  4 1  -C- 1835  and  Pliers  41-P-1579) 


1579).  Remove  anchor  pin  lock  with  screw  driver,  then  remove 
anchor  pin. 

(2)  Remove  Shoes.  Brake  shoes  f  (GM-3660054)  G85-31- 
13220]  with  the  links  attached,  can  be  removed  by  swinging  them 
clear  of  guides  on  anchor  plate.  Remove  friction  pin  lock,  pins,  and 
springs.  Remove  link  pin  locks  and  pins. 

c.     Brake  Shoe  Assembly  Installation. 

(1)  Install  Links  to  Shoes.  Install  brake  shoe  links  to  for- 
ward and  reverse  shoes.  Links  on  reverse  shoe  are  wider  at  anchor 
end  than  at  shoe  end.  Install  brake  shoe  link  pin  and  lock.  Install 
friction  pin,  springs,  and  new  lock. 

(2)  Position  Shoes.  Position  forward  and  reverse  shoes  be- 
tween guide  plates  on  anchor  plate  assembly.  Check  fit  of  shoes  in 
guides.  Shoes  should  be  free  without  excessive  side  movement.  At- 
tach links  to  anchor  plate  with  anchor  pin  and  pin  lock.  Attach  one 
end  of  return  spring  to  one  shoe,  then  with  pliers  (41-P-1579),  attach 
other  end  to  opposite  shoe.  Remove  wheel  cylinder  clamp. 

(3)  Install  Brake  Drum.  On  vehicles  with  conventional  type 
brake  drums,  install  hub,  drums,  and  bearings,  then  adjust  the  wheel 
bearings  (par.  199).  On  vehicles  equipped  with  demountable  drums, 
install  drums  as  described  in  paragraph  185. 

(4)  Adjust.  Install  wheel,  then  adjust  brake  shoes  as  described 
in  paragraph  181. 
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183.    FRONT  BRAKE  SHOES  (WITH  SPLIT  TYPE 
AXLE). 

a.  Description  (fig.  169).  The  brake  shoes  are  anchored  to  the 
backing  plate  by  adjustable  eccentric  pins  at  lower  ends  of  the 
shoes.  Adjusting  cams,  located  near  the  upper  ends  of  the  shoes,  bear 
against  the  brake  stfoes.  Guide  pins,  two  in  each  shoe,  are  riveted  to 
the  backing  plate.  Special  washers  used  over  pins  are  used  on  each 
side  of  the  shoes  and  are  held  in  place  with  C-washers  which  fit  into 
the  grooves  at  outer  ends  of  the  guide  pins.  C-washers  are  also  used 
to  hold  the  brake  shoes  in  place  on  anchor  pins.  On  vehicles  equipped 
with  split  type  axles,  demountable  brake  drums  are  used. 

b.  Shoe  Assembly  Removal.  Jack  up  front  wheel  to  be  serv- 
iced. Remove  wheel,  then  remove  demountable  drum  (par.  185). 

(1)  Disconnect  Shoe  Linkage.  Install  clamp  (41-C-1835) 
over  ends  of  wheel  cylinder.  Remove  C-washers  from  anchor  pins, 
using  a  3/4-inch  end  wrench  and  hammer  in  manner  shown  in  figure 
170.  It  is  not  necessary  to  remove  the  anchor  pins.  With  pliers,  re- 
move guide  pin  lock  on  both  shoes  (fig.  171). 

(2)  Remove  Shoes.  With  pliers  (41-P-1579),  remove  return 
spring  [(GM-2030574)  G85-11-02130].  Pull  each  shoe  away  from 
wheel  cylinder  yoke,  then  pull  shoes  [  (GM-2030S68)  G508-03- 
84922  forward  and  (GM-2030569)  G508-03-84923  reverse]  straight 
out  to  remove  from  anchor  pins  at  bottom  and  guide  pins  midway 
on  shoes. 

c.  Shoe  Assembly  Installation. 

(1)  Position  Brake  Shoes.  Position  brake  shoes  over  anchor 
pins  and  guide  pins.  Install  a  flat  washer  over  each  guide  pin  before 
installing  brake  shoes.  Make  certain  that  wheel  cylinder  yokes  are 
positioned  in  upper  end  of  brake  shoes  properly. 

(2)  Install  Brake  Shoe  Return  Spring.  Install  one  end  of 
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figure  1 70 — Removal  and  Installation  of  Anchor  Pin  Washers 
( Front  Split  Type  Axle) 
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Figure  171  — Removing,  Installing,  and  Clamping  Guide 
Pin  Locks  (Front  Split  Type  Axle) 

spring  in  brake  shoe,  then  with  pliers  (41-P-1579),  install  other  end 
of  spring  in  other  brake  shoe.  After  return  spring  is  installed,  remove 
wheel  cylinder  clamp  (41-C-1835)  from  wheel  cylinder. 

(3)  Install  C- Washers  in  Guide  and  Anchor  Pins.  Install 
flat  washers  over  guide  pins,  then  install  C-washers  on  guide  pins 
(fig.  171),  making  certain  that  C-washers  seat  solidly  and  are  locked 
securely.  Install  C-washers  on  anchor  pins.  Tap  washer  into  place 
firmly,  then  lock  C-washers  securely  (fig.  171).  Turn  anchor  pins 
until  marks  on  pins  are  toward  each  other  (fig.  172).  Install  drum 
(par.  185)  and  wheel. 

d.     Major  Shoe  Adjustment. 

(1)  Adjust  Forward  Shoe  Lining  Clearance  at  Bottom 
(fig.  172).  Remove  inspection  cover  on  front  of  brake  drum.  Revolve 
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Figure  1 72 — Position  of  Anchor  Pin  and  Major  Adjustment 

drum  until  opening  is  about  IV2  inches  from  end  of  forward  brake 
shoe.  Insert  0.010  inch  feeler  gage  between  drum  and  bottom  or 
heel  of  shoe.  Back  off  lock  nut  on  anchor  pin,  using  two  wrenches, 
one  on  lock  nut  and  the  other  on  anchor  pin.  Turn  anchor  pin  in  di- 
rection shown  in  figure  172  until  clearance  of  0.010  inch  is  obtained. 

(2)  Adjust  Forward  Shoe  Lining  Clearance  at  Top.  Re- 
volve drum  until  opening  is  about  1  Vz  inches  from  end  of  lining  at 
top  or  toe  of  shoe.  Insert  0.020  inch  feeler  gage  and  turn  anchor  pin 
until  that  clearance  is  obtained.  Recheck  lower  clearance. 

(3)  Adjust  Lining  Clearance  at  Reverse  Shoes.  Repeat 
steps  (1)  and  (2)  above  on  reverse  shoe.  Make  certain  that  adjust- 
ments at  both  shoes  are  approximately  the  same.  Tighten  anchor 
pin  lock  nuts  and  check  all  clearances  again. 

(4)  Adjust  Shoes  at  Cam.  Adjust  shoes  at  cams  as  described 
in  paragraph  181.  Install  wheel.  Install  inspection  cover  on  brake 
drum. 
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184.    REAR  BRAKE  SHOES. 

a.  Description  (fig.  173).  The  rear  brake  shoe  assemblies  on 
both  split  and  banjo  type  axles  are  two-shoe  type  and  are  similar  in 
construction.  The  shoes  are  anchored  to  the  anchor  plate  through 
articulating  links  and  two  anchor  pins  located  at  the  bottom  of  the 
anchor  plate.  The  guide  plates,  riveted  to  the  anchor  plates  near  the 
upper  ends  of  the  shoes,  hold  each  brake  shoe  in  the  proper  aline- 
ment.  The  upper  end  of  each  brake  shoe  rests  in  a  slotted  adjusting 
stud  threaded  in  the  end  caps  of  the  wheel  cylinder.  Vehicles  with 
banjo  type  axles  are  equipped  with  either  demountable  or  conven- 
tional (non-demountable)  type  brake  drums,  while  vehicles  with 
split  type  axles  are  equipped  with  demountable  type  drums  only. 

b.  Brake  Shoe  Assembly  Removal. 

( 1 )  Remove  Brake  Drum,  or  Hub  and  Drum.  Remove  wheel. 
On  vehicles  equipped  with  demountable  type  drums,  remove  drum 
(par.  185).  On  other  vehicles,  remove  hub,  drum,  and  bearings  (par. 
201). 

(2)  Disconnect  Shoe  Linkage.  Install  clamp  (41-C-1835) 
over  wheel  cylinder.  Remove  return  spring  with  pliers  (41-P-1579). 
Remove  anchor  pin  locks  (fig.  174),  then  remove  pins.  Brake  shoes 
[(GM-3660048)  G85-3 1-13240]  with  links  attached,  may  then  be 
swung  clear  of  guide  plates. 

(3)  Remove  Links  and  Friction  Pins.  Remove  link  pin  lock 
and  pin  from  each  shoe.  Remove  friction  pin  lock,  spring,  and  pin 
from  each  shoe. 

c.  Brake  Shoe  Assembly  Installation. 

(1)  Install  Links  on  Shoes.  Install  links  to  both  shoes  by 
installing  link  pin  and  lock,  and  friction  pin,  spring,  and  lock  on 
each  shoe.  Use  new  locks,  if  available. 

(2)  Install  Shoes.  Position  shoes  in  place  at  guide  plates. 
Install  anchor  pins  and  locks.  Use  new  locks  and  make  sure  that 
locks  fit  in  grooves  of  pins.  With  pliers  (41-P-1579),  install  return 
spring,  then  remove  clamp  (41-C-1835). 

(3)  Install  Drum,  or  Hub  and  Drum.  If  demountable  drum 
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Figure  1 74 — Removing  and  Installing  Anchor  Pin  Locks 

•345- 


TM  9-801 
184-185 

TRUCK,  2% -TON,  6x6 

is  used,  install  as  described  in  paragraph  185.  On  other  vehicles, 
install  hub,  drum,  and  bearings,  then  adjust  wheel  bearings  (par. 
199). 

(4)    Adjust.  Adjust  brake  shoes  (par.  181). 

185.    BRAKE  DRUMS. 

a.  With  Banjo  Type  Axles.  Front  and  rear  brake  drums  on 
banjo  type  axles  are  either  the  demountable  type  or  conventional 
(non-demountable)  type.  The  demountable  type  may  be  removed 
from  the  hub  without  the  necessity  of  removing  the  complete  hub 
and  drum  assembly.  The  non-demountable  type  drum  is  attached 
to  the  hub  with  serrated  bolts  and  cannot  be  replaced  until  hub, 
drum,  and  bearings  are  removed. 

(1)    Drum  Replacement  (Non-demountable  Type). 

( a)  Removal.  Position  hub  assembly  so  that  bolt  heads  are 
accessible.  Mark  the  exact  center  of  bolt  head  with  a  center  punch, 
then  with  a  %-inch  drill  positioned  on  mark,  drill  a  hole  to  approxi- 
mate depth  shown  in  figure  175.  The  hole  must  be  deep  enough  so 
that  bolt  head  is  severed  from  bolt.  While  drilling  bolt  head,  be  cer- 
tain that  drill  is  alined  correctly.  Position  a  blunt  pointed  drift  pin 
in  drilled  hole,  then  strike  drift  pin  firmly  with  a  hammer  until  bolt 
is  driven  out  of  hub.  Perform  above  operation  on  balance  of  bolts, 
then  remove  drum  from  hub. 

(b)  Front  Drum  Installation.  Position  and  aline  drum  on  hub, 
then  insert  wheel  bolts  through  drum  and  hub.  Make  certain  that 
serrations  on  bolt  and  in  hub  are  in  alinement.  Drive  or  press  wheel 
bolts  firmly  in  place.  Wheel  bolts  must  be  a  tight  press  fit. 

(c)  Rear  Drum  Installation.  Position  and  aline  drum  on  hub, 
then  place  gasket  between  inner  side  of  drum  and  oil  deflector.  The 
small  hole  in  gasket  and  channel  in  deflector  must  be  alined  with  oil 
relief  hole  in  brake  drum.  Insert  wheel  bolts,  with  bolt  and  hub  serra- 
tions in  alinement,  through  oil  deflector,  gasket,  drum,  and  hub. 


RA  PD  332754 

Figure  1 75— Removal  and  Installation  of  Hub  Bolts 
(Front  Shown) 
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figure  1 76 — Removing  and  Installing  Demountable  Drum 
(Banjo  Type  Axle) 

Drive  or  press  wheel  bolts  firmly  in  place.  Wheel  bolts  must  Joe  a 
tight  press  fit. 

(2)  Drum  Replacement  (Demountable  Type)  (fig.  176). 
Remove  three  slotted  countersunk  head  screws  which  attach  brake 
drum  to  hub.  Apply  a  few  drops  of  penetrating  oil  through  each  hole 
in  drum  so  that  it  might  flow  around  shoulder  on  hub  where  brake 
drums  fit.  Allow  penetrating  oil  sufficient  time  to  act,  then  position  a 
block  of  wood  in  a  groove  of  the  drum  and  drive  drum  evenly  from 
shoulder.  Reinstall  by  driving  drum  into  place  with  a  block  of  wood. 

b.  With  Split  Type  Axles  (fig.  177).  Brake  drums  on  vehicles 
equipped  with  split  type  axles  are  demountable  type.  The  front 
brake  drums  are  attached  to  the  hub  with  cap  screws,  while  the  rear 
brake  drums  are  attached  to  hub  with  countersunk  screws. 

(1)  Front  Brake  Drum  Replacement.  Remove  six  cap 
screws  and  lock  washers  which  attach  drum  to  hub  adapter.  Re- 
install three  of  the  cap  screws  in  three  additional  puller  screw  holes 
in  drum.  Tighten  screws  alternately  and  evenly  until  drum  is  free. 
Install  drum  so  that  attaching  screw  holes  match  with  those  on  hub 
adapter.  Tighten  cap  screws  evenly  and  firmly,  using  new  lock 
washers. 

(2)  Rear  Brake  Drum  Replacement.  Remove  countersunk 
head  screws  which  attach  drum  to  hub.  Apply  a  few  drops  of  pene- 
trating oil  at  point  where  drum  contacts  pilot  shoulder  of  hub.  Place 
a  soft  metal  bar  between  wheel  studs  and  strike  bar  sharply  with 
hammer.  This  must  be  accomplished  all  around  the  hub  until  drum 
is  loosened  sufficiently  to  lift  off  of  hub.  When  installing  the  drum, 
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Figure  I 77 — Removing  and  Installing  Demountable  Drum 
(Split  Type  Axle) 

position  drum  over  ends  of  wheel  bolts,  then  drive  drum  into  place 
with  a  block  of  wood  and  hammer.  Install  the  attaching  screws  and 
tighten  firmly. 

186.    BRAKE  PEDAL  AND  LINKAGE. 

a.  The  brake  pedal,  mounted  on  a  cross  shaft  with  the  clutch 
pedal,  is  linked  to  hydraulic  master  cylinder  cross  shaft  outer  lever 
with  an  adjustable  pull  rod.  The  rod  can  be  adjusted  at  clevis  for 
pedal  to  toe  board  clearance.  A  return  spring  at  master  cylinder  end 
of  rod  returns  pedal  to  fully  released  position  after  pedal  pressure 
is  released. 

b.  Pedal  and  Pull  Rod  Removal  ( fig.  1 78  ) . 

(1)  Disconnect  Clutch  Pedal  Linkage.  Remove  floor  and 
toe  board.  Disconnect  clutch  pedal  pull  back  spring.  Loosen  check 
nut  and  adjusting  nut  on  clutch  pedal  adjusting  link.  Unhook  link 
from  pedal. 

(2)  Disconnect  Brake  Pedal  Linkage.  At  pedal,  remove 
clevis  pin  from  rod  yoke.  At  master  cylinder  outer  lever,  remove 
clevis  pin  from  adjustable  yoke  and  withdraw  rod.  Disconnect  pedal 
return  spring  [(GM-369935)  G501-03-89794]. 

(3)  Remove  Pedals  and  Bracket.  Remove  three  cap  screws 
which  attach  pedal  bracket  to  transmission  and  clutch  housing. 
Bracket  with  pedals  can  then  be  withdrawn  as  an  assembly. 

(4)  Remove  Pedals.  Remove  taper  pin  which  attaches  collar 
to  shaft.  Collar,  clutch  pedal,  and  brake  pedal  may  then  be  with- 
drawn from  shaft. 

c.  Pedal  and  Pull  Rod  Installation. 

(1)    Install  Pedals  to  Shaft  and  Bracket.  Install  brake 
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PEDAL  AND  LINKAGE  INSTALLED 


A  BRAKE  PEDAL 

B  CLUTCH  PEDAL 

C  PEDAL  TO  INNER  LEVER  ROD 

D  PEDAL  BRACKET 

E  MASTER  CYLINDER 

F  MASTER  CYLINDER  OUTER  LEVER 


BRAKE  AND  CLUTCH  PEDALS  INSTALLED 


O  MASTER  CYLINDER  INNER  LEVER 
H  STOP  SCREW 
I  RETURN  SPRING 
J  COLLAR 
K  COLLAR  PIN 


Figure  1 78 — Brake  Pedal  and  Linkage 


RA  PD  332935 


pedal,  then  clutch  pedal  on  shaft.  Place  collar  over  outer  end  of 
shaft  and  line  up  pin  holes  in  shaft  and  collar.  Install  taper  pin. 

(2)  Install  Pedal  and  Bracket.  Install  bracket  with  pedals 
on  transmission  and  clutch  housing.  Use  new  lock  washers  and  tight- 
en cap  screws  firmly. 

(3)  Connect  Clutch  Pedal  Linkage.  Connect  clutch  pedal 
link  to  pedal.  Adjust  clutch  pedal  free-travel  (par.  150). 

(4)  Attach  Rod  to  Brake  Pedal.  Install  pedal  to  master  cyl- 
inder lever  rod  at  pedal.  Use  new  cotter  pin.  Do  not  connect  rod  to 
master  cylinder  outer  lever  until  master  cylinder  push  rod  stop 
screw  adjustment  is  checked  and  adjusted  as  described  in  paragraph 
187  d. 
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ADJUSTMENT 

A  PEDAL  TO  INNER  LEVER  ROD 

B  ADJUSTABLE  YOKE  LOCK  NUT 

C  ADJUSTABLE  YOKE 

D  MASTER  CYLINDER  OUTER  LEVER 

E  RETURN  SPRING 

F  STOP  SCREW 

G  MASTER  CYLINDER  INNER  LEVER 
H  PUSH  ROD  YOKE 
I  YOKE  LOCK  NUT 


STOP  SCREW 

J  PUSH  ROD  NUT 
K  MASTER  CYLINDER 
I  FILLER  CAP 

M  MASTER  CYLINDER  BRACKET 
N  BRACKET  TO  CYLINDER  CAP  SCREWS 
O  STOP  SCREW  LOCK  NUT 
P  FRAME  TO  BRACKET  BALLS 
Q  LEVER  SHAFT 


RA  PD  332934 

Figure  1 79— Pedal  and  Master  Cylinder  Linkage 

(5)  Connect  Rod  to  Outer  Lever.  After  master  cylinder  push 
rod  stop  screw  is  checked,  connect  rod  to  outer  lever  and  install  re- 
turn spring.  Check  pedal  to  toe  board  clearance  as  described  in  sub- 
paragraph d  below. 

d.  Pedal  to  Toe  Board  Clearance  (fig.  179).  Brake  pedal  in 
released  position  must  have  V2  to  1  inch  clearance  between  pedal 
and  underside  of  toe  board  with  pedal  in  fully  released  position. 
Withdraw  clevis  pin  at  outer  lever  and  remove  clevis  from  lever. 
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Loosen  clevis  lock  nut  and  turn  clevis  as  necessary  to  obtain  correct 
clearance  at  toe  board.  Tighten  clevis  lock  nut  and  reinstall  to  outer 
lever. 

187.    HYDRAULIC  MASTER  CYLINDER  AND  LINKAGE. 

a.  The  hydraulic  master  cylinder  is  comprised  of  a  hydraulic 
piston  and  a  fluid  reservoir.  Application  of  the  brake  pedal  operates 
push  rod  through  linkage.  When  the  brake  pedal  is  applied,  the 
movement  of  the  pedal  through  the  linkage  operates  the  piston  in 
the  master  cylinder  assembly,  displacing  hydraulic  fluid  and  build- 
ing up  pressure  in  the  lines  which  is  eventually  utilized  at  the  wheel 
cylinders  as  pressure  is  further  increased  by  action  of  the  Hydrovac 
unit 

b.  Master  Cylinder  and  Linkage  Removal  (fig.  179). 

( 1 )  Disconnect  Brake  Pedal  Linkage.  Remove  floor  boards. 
Disconnect  brake  pedal  return  spring.  Remove  pedal  to  outer  lever 
rod  from  outer  lever. 

(2)  Disconnect  Hydraulic  Line  and  Switch  Wires.  Discon- 
nect hydraulic  line  at  front  of  master  cylinder  [fitting  gasket  (GM- 
285059)  G67-06-00810].  Remove  wires  from  stop  light  switch  ter- 
minals. 

(3)  Remove  Master  Cylinder  with  Bracket.  Remove  four 
master  cylinder  bracket  to  frame  bolts  and  nuts.  Master  cylinder 
with  bracket  and  levers  can  then  be  withdrawn  as  an  assembly. 

(4)  Remove  Master  Cylinder  from  Bracket.  Remove  pin 
from  clevis  connecting  cylinder  push  rod  to  inner  lever.  Remove  six 
master  cylinder  to  bracket  cap  screws  and  withdraw  master  cylinder 
(GM-2 1553233).  Levers  may  be  removed  by  loosening  clamp  bolts. 
Drive  shaft  from  bracket  to  remove  inner  lever. 

c.  Master  Cylinder  and  Linkage  Installation  (fig.  179). 

(1)  Install  Master  Cylinder  to  Bracket.  After  shaft  and 
inner  and  outer  levers  have  been  installed  in  bracket,  attach  master 
cylinder  to  bracket.  Tighten  attaching  cap  screws  firmly.  Attach  push 
rod  yoke  to  master  cylinder  push  rod,  then  attach  yoke  to  lever. 

(2)  Install  Master  Cylinder  and  Bracket.  Install  master 
cylinder  and  bracket  to  frame  side  rail.  Tighten  attaching  bolts  and 
nuts  firmly.  Install  hydraulic  line  to  front  of  cylinder.  Connect  stop 
light  switch  wires  to  switch.  Fill  cylinder  with  fluid.  Check  condition 
of  filler  cap  gasket  [(GM-080445)  G85-31-05820]. 

(3)  Adjust  Master  Cylinder  Push  Rod.  Loosen  yoke  to  push 
rod  lock  nut.  With  one  wrench  on  push  rod  nut,  and  another  on  lock 
nut,  turn  push  rod  until  rear  of  piston  touches  stop  plate  in  end  of 
master  cylinder.  Turn  push  rod  one  additional  turn  (until  it  is  loose 
in  piston)  and  tighten  lock  nut.  Piston  is  fully  released  when  rear  of 
piston  contacts  stop  plate  at  rear  of  master  cylinder  barrel.  If  piston 
is  not  allowed  to  return  to  a  fully  released  position,  piston  cup  will 
cover  by-pass  hole  in  master  cylinder,  thereby  preventing  fluid 
entering  master  cylinder  barrel  on  return  stroke. 
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Figure  1 80—Hydrovac  Installed  (Oil  Wetted  Type 
Cleaner  Shown) 


(4)  Important.  Before  connecting  brake  pedal  push  rod  and 
return  spring  to  outer  lever,  stop  screw  at  rear  of  master  cylinder 
must  be  adjusted  as  described  in  subparagraph  d  below. 

(5)  Connect  Linkage  to  Outer  Lever.  After  stop  screw  ad- 
justment has  been  made,  connect  pedal  pull  rod  and  spring  to  outer 
lever.  Check  and  adjust  pedal  to  toe  board  clearance  (par.  186  d  ). 

d.  Master  Cylinder  Push  Rod  Stop  Screw  Adjustment.  After 
master  cylinder  push  rod  is  adjusted  as  described  in  subparagraph  c 
(3)  above,  measure  clearance  between  inner  lever  and  stop  screw 
(fig.  179).  If  pedal  is  connected  to  outer  lever,  the  return  spring 
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must  be  disconnected  before  this  clearance  check  is  made.  Adjust 
the  stop  screw  to  permit  0.020  inch  clearance  between  screw  and 
inner  lever. 

(1)  Important.  If  this  clearance  is  excessive,  the  master  cyl- 
inder piston  will  strike  stop  in  cylinder  too  sharply.  If  clearance  is 
less  than  0.020  inch,  the  piston  will  not  clear  fluid  by-pass  in  cyl- 
inder when  brakes  are  released.  Do  not  check  or  adjust  stop  screw 
with  return  spring  connected.  Always  check  this  clearance  before 
making  pedal  to  toe  board  clearance  adjustment. 

188.    HYDROVAC  ASSEMBLY. 

a.  Description  (fig.  180).  The  Hydrovac  assembly,  located  on 
the  inside  of  the  right-hand  frame  side  rail  behind  the  transfer  case, 
consists  of  a  hydraulic  slave  cylinder,  a  vacuum  suspended  power 
cylinder,  and  a  hydraulic  relay  valve,  all  assembled  as  one  complete 
unit.  The  Hydrovac  unit  is  so  constructed  that  in  case  the  vacuum 
power  fails,  brakes  may  be  applied  by  hydraulic  system  with  slightly 
more  manual  effort.  An  oil  wetted  type  air  cleaner  on  some  vehicles 
is  connected  to  relay  valve  and  mounted  adjacent  to  Hydrovac  unit 
(fig.  181).  On  late  vehicles,  an  oil  bath  air  cleaner  is  mounted  on 
engine  side  of  dash  and  connected  to  Hydrovac  with  tubing  (fig. 
182). 

b.  Cleaning  Hydrovac  Cleaner, 

( 1 )    Oil  Wetted  Type  (fig.  181). 

( a)  Remove  Air  Cleaner  Shield.  Remove  two  nuts  and  lock 
washers  attaching  shield  to  Hydrovac  bracket,  then  remove  air 
cleaner  shield. 

(b)  Disassemble  Air  Cleaner.  Remove  cover  retaining  screw 
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and  washer  and  remove  air  cleaner  as  an  assembly  from  air  cleaner 
stem.  Remove  cover  from  air  cleaner  shell,  then  extract  outer  screen, 
filter  hair  element,  and  inner  screen  from  shell. 

(c)  Cleaning.  Immerse  air  cleaner  parts  in  dry-cleaning  solvent 
to  loosen  and  wash  out  accumulated  dirt.  Blow  all  parts  dry  with 
compressed  air  after  deposits  of  dirt  have  been  removed.  Immerse 
curled  hair  element  in  light  engine  oil,  withdraw,  and  allow  surplus 
to  drain  off. 

(d)  Assemble  Air  Cleaner.  Install  air  cleaner  shell  over  end  of 
air  cleaner  stem.  Install  inner  screen  (small).  Position  oil  treated 
element  evenly  around  stem  inside  of  shell.  Install  outer  (large) 
screen  with  edge  of  screen  toward  cover.  Install  and  secure  cover 
with  retaining  screws  and  washer. 

(e)  Install  Air  Cleaner  Shield.  Position  shield  over  studs  of  Hy- 
drovac  and  attach  with  two  nuts  and  lock  washers. 

(2  )    Oil  Bath  Type — Dash  Mounted  (fig.  182  ). 

(a)  Remove  Cleaner.  Turn  body  of  cleaner  to  left  until  body 
and  element  can  be  withdrawn  from  bracket. 

(b)  Clean  Element.  Slush  element  in  dry-cleaning  solvent  and 
blow  dry  with  compressed  air.  Dip  element  into  engine  oil  (refer  to 
Section  VIII,  Lubrication). 

(c)  Clean  and  Fill  Body.  Slush  body  in  dry-cleaning  solvent. 
Wipe  dry.  Fill  body  to  oil  mark  with  engine  on  (refer  to  Section 
VIII,  Lubrication). 

(d)  Install  Cleaner.  Insert  element  into  body.  Attach  body  and 
element  to  bracket  by  turning  it  to  the  right  on  the  threads. 
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c.  Hydro  vac  Assembly  Removal.  NOTE:  Due  to  changes  in  ve- 
hicle design,  different  conditions  will  be  encountered  when  removing 
( or  installing)  the  Hydrovac.  Difference  in  mountings  are  shown  in 
figure  1 80,  and  will  be  noted  in  text  as  necessary. 

(1)  Disconnect  Hydraulic  Lines.  Disconnect  hydraulic  out- 
let line  at  front  end  of  slave  cylinder,  and  disconnect  hydraulic  inlet 
line  at  bottom  rear  of  slave  cylinder. 

(2)  Disconnect  Air  Cleaner  Tube.  Disconnect  air  cleaner 
tube  at  bottom  of  relay  valve.  Remove  bolt  attaching  vacuum  line 
clip  to  frame  crossmember. 

(3)  Remove  Hydrovac.  This  procedure  depends  upon  the  type 
of  mounting  used,  and  upon  the  location  of  the  air  cleaner.  Removal 
for  each  mounting  shown  in  figure  180  will  be  covered  separately. 

(a)  View  A  (fig.  180).  Remove  two  nuts  and  lock  washers  at- 
taching Hydrovac  to  front  support  bracket.  Remove  two  nuts  and 
lock  washers  attaching  Hydrovac  and  air  cleaner  shield  to  rear  sup- 
port bracket.  Remove  air  cleaner  shield,  then  remove  air  cleaner 
from  air  cleaner  stem.  Remove  nuts  and  lock  washers  from  two  bolts 
attaching  Hydrovac  rear  mounting  bracket  to  frame  side  rail,  and 
remove  bolts.  Move  Hydrovac  back  and  lower  onto  propeller  shaft. 
Loosen  clamp  attaching  vacuum  line  hose  (GM-2 156846)  to  center 
plate  elbow,  remove  line  from  elbow,  then  remove  Hydrovac  and 
rear  support  bracket  from  under  vehicle.  Remove  rear  support 
bracket  and  air  cleaner  tube  assembly  from  Hydrovac  cylinder 
studs. 

(b)  View  B  (fig.  180).  This  procedure  is  the  same  as  step  (a) 
above  except  that  operations  pertaining  to  Hydrovac  air  cleaner 
and  tube  are  omitted. 

(c)  View  C  (fig.  180).  Remove  two  nuts  and  iock  washers  at- 
taching Hydrovac  to  front  support  bracket.  Remove  two  nuts  and 
lock  washers  attaching  Hydrovac  to  rear  support  bracket.  Loosen  to 
limit  of  threads,  but  do  not  remove,  bolts  attaching  front  support 
bracket  to  frame  side  rail.  Loosen  to  limit  of  threads,  but  do  not  re- 
move, bolts  attaching  rear  support  bracket  to  frame  side  rail  re- 
inforcement. Push  Hydrovac  forward  as  far  as  possible,  then  pry 
back  on  rear  support  bracket  until  bracket  clears  ends  of  studs. 
Move  Hydrovac  back  until  studs  clear  front  support  bracket  and 
lower  assemby  onto  propeller  shaft.  NOTE:  In  the  event  the  brack- 
ets will  not  spread  far  enough  to  clear  the  studs,  the  extreme  ends  of 
the  studs  may  be  cut  off.  Loosen  clamp  attaching  vacuum  line  to 
center  plate  elbow,  remove  line  from  elbow,  then  remove  Hydrovac 
from  under  vehicle. 

d.  Hydrovac  Assembly  Installation. 

( 1 )  Install  Hydrovac.  This  procedure  depends  upon  the  type 
of  mounting  used,  and  upon  the  location  of  the  air  cleaner.  Installa- 
tion for  each  mounting  shown  in  figure  180  will  be  covered 
separately. 

(a)  View  A  (fig.  180).  Lift  Hydrovac  up  onto  propeller  shaft 
and  connect  vacuum  line  to  center  plate  elbow.  Tighten  clamp  firmly. 
Place  rear  support  bracket  and  air  cleaner  tube  on  cylinder  studs, 
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and  position  the  assembly  at  the  frame  side  rail,  with  the  forward 
ends  of  the  cylinder  studs  through  front  support  bracket.  Install  and 
tighten  two  bolts,  lock  washers,  and  nuts  attaching  rear  support 
bracket  to  frame  side  rail.  Install  nuts  and  lock  washers  on  front 
ends  of  cylinder  studs  and  tighten  firmly.  Install  air  cleaner  on  air 
cleaner  stem.  Position  air  cleaner  shield  on  cylinder  studs,  install 
nuts  and  lock  washers,  and  tighten  firmly. 

(b)  View  B  (fig.  180).  This  procedure  is  the  same  as  step  (a) 
above  except  that  operations  pertaining  to  the  air  cleaner  and  tube 
are  omitted. 

(c)  View  C  (fig.  180).  Lift  Hydrovac  up  onto  propeller  shaft 
and  connect  vacuum  line  to  center  plate  elbow,  tightening  clamp 
firmly.  Position  Hydrovac  with  front  end  of  studs  through  front  sup- 
port bracket,  then  pry  back  on  rear  support  bracket  until  rear  end 
of  studs  will  enter  holes  in  rear  bracket.  Tighten  nuts  on  front  and 
rear  support  brackets,  then  install  and  tighten  nuts  and  lock  washers 
on  sftids  attaching  Hydrovac  to  support  brackets  at  both  ends. 

(2)  Connect  Air  Cleaner  Tube.  Connect  air  cleaner  tube  to 
bottom  of  relay  valve  and  tighten  clamp  firmly.  Install  bolt,  lock 
washer,  and  nut  attaching  vacuum  line  clip  to  frame  crossmember. 

(3)  Connect  Hydraulic  Lines.  Connect  hydraulic  outlet  line 
to  front  of  slave  cylinder  and  connect  inlet  line  to  bottom  rear  of 
slave  cylinder.  Tighten  connections  firmly. 

(4)  Lubricate  Hydrovac  and  Bleed  System.  Lubricate  Hy- 
drovac as  directed  in  Section  VIII,  and  bleed  entire  brake  system 
(par.  180). 

189.    WHEEL  CYLINDERS. 

a.  One  wheel  cylinder  is  used  at  each  wheel  to  transmit  the 
hydraulic  pressure  energy  in  the  hydraulic  lines  to  the  brake  shoes. 
The  hydraulic  pressure  forces  the  wheel  cylinder  pistons  apart  and 
outward.  The  brake  shoes,  interconnected  with  the  wheel  cylinder 
assembly,  are  also  forced  outward  and  against  the  drum,  thus  apply- 
ing the  brakes. 

b.  Removal.  On  vehicles  equipped  with  demountable  drums,  it 
is  only  necessary  to  remove  drum  (par.  185)  to  gain  access  to  wheel 
cylinders.  On  other  vehicles,  remove  hub,  drum,  and  bearings.  If  front 
cylinders  are  to  be  replaced,  turn  off  shut-off  cock  on  right-hand 
frame  side  rail. 

(1)  Disconnect  Brake  Shoes  From  Wheel  Cylinder.  In- 
stall wheel  cylinder  clamp  (41-C-1835)  over  ends  of  wheel  cylinder. 
Remove  brake  shoe  return  spring,  then  swing  brake  shoes  outward 
and  away  from  wheel  cylinder  ends. 

(2)  Remove  Wheel  Cylinder  (fig.  183).  Remove  two  back- 
ing plate  to  wheel  cylinder  cap  screws  and  lock  washers.  Pull  cyl- 
inder away  from  backing  plate,  then  disconnect  flexible  hose  [  (GM- 
2196415)  front;  (GM-2076248)  G85-01-01040  rear]  connections  at 
wheel  cylinder  by  turning  wheel  cylinder,  while  wrench  holds  hose 
connection  nut.  Do  not  twist  hose  during  this  operation. 
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RA  PD  307367 

Figure  1 83 — Removal  of  Wheef  Cylinder 


e.  Installation. 

( 1 )  Attach  Wheel  Cylinder  to  Backing  Plate.  Place  clamp 
(41-C-1835)  over  wheel  cylinder.  Install  gasket  [split  type  front 
only  (GM-28S059)  G67-06-00810]  over  end  of  flexible  hose  with 
hose  inserted  through  backing  plate.  Connect  hose  to  wheel  cylinder. 
Hold  hose  connection  nut  with  wrench  to  prevent  hose  twisting,  and 
turn  wheel  cylinder  onto  fitting.  Install  wheel  cylinder  [split  type 
axle  front  (GM-2030567)  G57-01-45860;  banjo  type  front  (GM- 
5451212)  G501-01-45862;  rear  (GM-5451214)  G501-01-45863]  to 
backing  plate  with  two  backing  plate  to  wheel  cylinder  cap  screws 
and  lock  washers.  Tighten  cap  screws  securely.  Position  brake  shoes 
at  wheel  cylinder  adjusting  studs,  then  install  brake  shoe  return 
spring  and  remove  clamp. 

(2)  Install  Drum,  or  Hub,  Drum,  and  Bearings.  Install  de- 
mountable drum  (par.  185)  on  vehicles  so  equipped.  On  other  ve- 
hicles, install  hub,  drum,  and  bearings,  then  adjust  bearings  (par. 
199). 

(3)  Bleed  Brakes.  After  wheel  has  been  installed,  open  front 
brake  line  shut-off  cock  and  bleed  brake  system  (par.  180). 

(4)  Adjust  Brake  Shoes.  Adjust  brake  shoes  at  wheel  which 
required  cylinder  replacement  (par.  181). 

190.    VACUUM  CHECK  VALVE. 

a.  (fig.  184).  The  check  valve  is  installed  at  the  intake  manifold 
in  the  vacuum  line  between  the  intake  manifold  and  the  Hydrovac 
unit.  The  purpose  of  the  check  valve  is  to  seal  the  vacuum  in  the 

•357- 


TM  9-801 

190-191 

TRUCK,  2y2-TON,  6x6 


INSTALLED  CROSS  SECTION 

RA  PD  332865 

Figure  184 — Vacuum  Check  Valve 

Hydrovac  and  vacuum  lines.  Check,  valve  mechanism  seals  vacuum 
in  the  lines  after  engine  has  been  stopped,  providing  sufficient  vac- 
uum for  a  complete  brake  application. 

b.  Removal. 

(1)  Disconnect  Vacuum  Line  Connection  at  Valve.  Dis- 
connect tube  nut  from  elbow  at  bottom  of  check  valve. 

(2)  Remove  Elbow.  Remove  elbow  from  bottom  of  check 
valve. 

(3)  Remove  Check  Valve.  Remove  check  valve  from  intake 
manifold  fitting.  Valve  is  threaded  onto  manifold  fitting. 

c.  Installation. 

(1)  Install  Check  Valve  to  Manifold  Fitting.  Paint 
threads  of  intake  manifold  fitting,  using  anti-seize  mica  base  com- 
pound. Install  check  valve  to  manifold  fitting  and  tighten  securely. 

(2)  Install  Elbow.  Paint  male  threads  of  elbow  with  anti- 
seize  mica  base  compound,  then  install  in  check  valve  and  tighten 
securely  in  proper  alinment  for  vacuum  line  installation. 

(3)  Install  Vacuum  Line.  Install  vacuum  line  connection  on 
elbow,  and  tighten  connection.  Make  certain  that  all  connections  are 
tightened  securely.  Check  for  leaks  (par.  179). 

191.    HYDRAULIC  AND  VACUUM  LINES  AND  FITTINGS. 

a.  Hydraulic  Lines  and  Fittings.  The  hydraulic  lines  between 
hydraulic  master  cylinder  and  Hydrovac  unit  and  between  Hydro- 
vac,  unit  and  right-  and  left-hand  frame  side  rails  are  metal  type  and 
clipped  securely  to  crossmembers  and  frame  side  rails.  Flexible  tub- 
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ing  is  used  between  frame  side  rail  connections  and  each  wheel  cyl- 
inder. These  flexible  tubings  are  supportd  with  coil  springs  and  clips 
attached  to  the  frame  side  rails  at  rear  and  to  fender  skirts  at  front. 

b.  Metal  Hydraulic  Line  Replacement.  When  the  metal  hy- 
draulic lines  within  the  frame  side  rails  are  replaced,  make  sure  that 
all  connections  are  tightened  securely  and  that  all  lines  are  checked 
after  replacement  for  leaks.  After  replacement  of  all  hydraulic  lines, 
bleed  the  system  (par.  180).  Metal  hydraulic  lines  are  accessible 
as  follows: 

(1)  Right-hand  Front  to  Left-hand  Front  Brake  Line. 
Right  to  left  front  brake  line  assembly  is  accessible  along  the  front 
frame  crossmember  under  radiator.  It  is  clipped  to  the  front  cross- 
member  with  two  clips,  bolts,  and  nuts. 

(2)  Shut-off  Cock  to  Front  Brake  Line.  Shut-off  cock  to 
right-hand  front  brake  line  tee  line  is  clipped  to  the  right-hand 
frame  side  rail  and  is  accessible  under  the  hood  and  under  floor 
boards  in  the  cab. 

(3)  Front  Wheel  Shut-off  Cock  (fig.  185).  This  shut-off 
cock  is  attached  to  a  support  on  the  inside  of  the  right-hand  frame 
side  rail  and  is  accessible  under  the  floor  boards  of  cab. 

(4)  Hydro  vac  to  Front  Shut-off  Cock  Line.  Hydrovac  to 
front  shut-off  cock  line  is  attached  to  right-hand  frame  side  rail.  This 
line  is  accessible  under  the  right-hand  side  of  cab. 

(5 )  Master  Cylinder  to  Hydrovac  Line.  The  master  cylinder 
to  Hydrovac  line  assembly  extends  from  master  cylinder  along  left- 
hand  frame  side  rail,  then  along  crossmember  to  left-hand  frame  side 
rail  to  tee.  This  line  is  clipped  to  crossmember  and  frame  side  rail 
with  four  clips,  bolts,  and  nuts. 

(6)  Right  Rear  to  Left  Rear  Brake  Line.  Right  to  left  rear 
brake  line  extends  from  right-hand  tee  along  frame  crossmember, 
then  to  left-hand  tee  on  left-hand  frame  side  rail.  This  line  is  clipped 
to  crossmember  with  two  clips,  bolts,  and  nuts. 

(7)  Intermediate  Right-hand  Brake  Line.  This  line  extends 
from  right-hand  tee  to  right  forward  rear  axle  brake  line  tee. 


A  FRAME  SIDE  RAIL 

B  SUPPORT  BOLT 
C  BOLT  NUT 
D  LOCK  WASHER 

E  FLAT  WASHER 
F  SHUT-OFF  COCK  SUPPORT 
G  HYDRAULIC  LINE 
H  LINE  NUT 

I  SHUT-OFF  COCK 

RA  PD  64564 

Figure  1 85— Front  Wheel  Shut-Off  Cock 
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Figure  1 86 — frame  Tee  Connection 


RA  PD  333060 


(8)  Rear  Brake  Lines.  The  right-  and  left-hand  rear  brake 
lines  extend  along  right  and  left  frame  side  rails  respectively  from 
the  forward  rear  axle  brake  line  connections  to  the  rearward  rear 
axle  connections.  Each  one  of  these  lines  is  clipped  to  frame  with 
two  clips,  bolts,  and  nuts. 

(9)  Hydro  vac  Tee  to  Right-hand  Forward  Rear  Axle  Tee 
Line.  Hydrovac  tee  to  right-hand  forward  rear  axle  tee  line  extends 
along  inside  of  right-hand  frame  side  rail.  This  line  is  held  in  place 
by  clips,  bolts,  and  nuts. 

c.  Flexible  Tubing  and  Connection  Replacement.  Flexible 
brake  lines  extending  from  the  frame  side  rails  to  the  wheel  cylinders 
at  each  brake  assembly  on  right-  and  left-hand  sides  are  attached  at 
the  frame  side  rail  through  special  connections. 

(1)  Tee  Connection  (fig.  186).  Tee  connections  on  the  frame 
side  rails  at  the  right  front  wheel,  and  right-  and  left-hand  forward 
rear  wheels  are  of  special  construction.  When  the  flexible  lines  be- 
tween these  tees  and  wheel  cylinders  are  removed,  it  is  necessary 
that  tee  attaching  bolt  and  lock  nut  be  removed,  and  hose  connection 
pulled  away  from  frame  side  rail.  After  this  has  been  accomplished, 
the  hose  can  be  unscrewed  from  the  wheel  cylinder.  Make  certain 
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RA  PD  333062 

Figure  187 — Frame  Connection 

that  internal  toothed  lock  washer  and  new  tee  gaskets  (GM-231343) 
are  positioned  properly  at  installation. 

(2)  Frame  Side  Rail  Connections  (fig.  187).  The  frame  side 
rail  connections  at  left  and  right  rearward  rear  axle  wheels,  and  left 
front  wheels  are  special  type.  When  removing  the  flexible  lines  with 
this  type  connection  from  wheel  cylinder,  it  is  necessary  that  the  lock 
nut  be  removed.  The  flexible  hose  connection  can  then  be  removed 
from  the  frame  side  rail.  After  it  is  removed  from  the  frame  side 
rail,  the  flexible  line  can  be  removed  from  the  wheel  cylinder.  When 
installing,  make  certain  that  a  new  internal  toothed  lock  washer  is 
used  and  connection  is  tightened  securely. 

d.  Tube  Repair.  Hydraulic  tubing  may  be  cut  and  flared  with 
standard  flaring  equipment. 


Section  XXXIV 
HAND  BRAKE  SYSTEM 

192.  DESCRIPTION. 

a.  General.  Manually  operated  hand  brake  lever  at  right  of 
driver  is  connected  by  a  rod  and  levers  to  an  external  contracting  type 
brake  band,  mounted  at  rear  of  transfer  case.  Brake  band  assembly 
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is  anchored  to  the  transfer  case  by  supports  integral  with  rear  bearing 
cap.  Brake  drum  is  bolted  between  transfer  case  propeller  shaft  com- 
panion flange  and  universal  joint  flange  yoke. 

b.  Operation  (fig.  188).  As  hand  brake  lever  is  pulled  back, 
brake  rod  is  pulled  forward,  applying  pressure  to  cam  levers  and 
adjusting  bolt  at  brake  band.  Movement  of  cam  levers  and  adjusting 
bolt  draws  ends  of  shoe  toward  each  other,  bringing  lining  into  con- 
tact with  drum.  As  hand  brake  lever  is  moved  forward,  brake  rod 
moves  to  rear,  transmitting  movement  to  cam  levers  and  adjusting 
bolt.  Ends  of  band  are  forced  apart  by  release  springs  to  restore 
operating  clearance  between  lining  and  drum. 

193.  ADJUSTMENT  ON  VEHICLE. 

a.  Adjustment  Procedure  (fig.  189).  Adjust  when  hand  brake 
lever  reserve  travel  is  less  than  one-half  of  the  ratchet  range.  Opera- 
tions must  be  performed  in  sequence  as  follows: 

(1)  Disconnect  Brake  Rod  (fig.  189).  Block  wheel  to  prevent 
vehicle  moving.  Release  brake  by  pushing  hand  brake  lever  forward 
as  far  as  possible.  Remove  cotter  pin  and  clevis  pin  attaching  brake 
rod  end  to  cam  levers. 

(2)  Adjust  Lining  at  Anchor  (fig.  189).  Remove  lock  wire  at 
anchor  screw  slot.  Adjust  anchor  screw  to  obtain  a  clearance  of 
0.010-0.015  inch  between  lining  and  drum  at  anchor.  Insert  lock 
wire  through  anchor  bracket  and  slot  in  anchor  screw,  and  twist 
end  of  wire  to  lock  screw  in  adjusted  position. 

(3)  Adjust  Lining  at  Bottom  (fig.  189).  Loosen  lock  nut  on 
locating  screw.  Hold  screw  with  screw  driver  to  prevent  screw  turning 
while  adjusting  nut  is  turned  to  obtain  clearance  of  0.020  inch  between 
drum  and  lining.  Tighten  lock  nut  firmly. 

(4)  Adjust  Lining  at  Top  (fig.  189).  Loosen  lock  nut  at  lower  end 
of  adjusting  bolt.  Turn  adjusting  nut  to  obtain  a  clearance  of  0.020 
inch  between  lining  and  drum.  Tighten  lock  nut  firmly. 

(5)  Adjust  Brake  Rod  (fig.  189).  Loosen  brake  rod  end  lock 
nut.  Turn  rod  end  as  necessary  to  aline  hole  in  end  with  holes  in 
cam  levers.  Connect  rod  end  to  levers  with  clevis  pin  and  secure  with 
cotter  pin.  Tighten  rod  end  lock  nut  firmly,  then  check  hand  brake 
lever  for  varying  degrees  of  application.  Remove  blocks  from  wheels. 

194.  BRAKE  DRUM, 
a.  Removal. 

(1)  Disconnect  Propeller  Shaft.  Block  wheel  to  keep  vehicle 
from  moving.  Push  hand  brake  lever  forward  to  fully  released  posi- 
tion. Remove  the  four  nuts  and  lock  washers  from  propeller  shaft 
flange  bolts  at  brake  drum,  and  push  bolts  through  drum.  Telescope 
propeller  shaft  slip  joint  and  swing  shaft  out  of  the  way. 

(2)  Loosen  Brake  Band.  Remove  lock  wire  from  anchor  screw, 
then  remove  anchor  screw.  Remove  lock  nut  and  adjusting  nut  from 
locating  screw,  then  remove  locating  screw.  Remove  lock  nut,  adjust- 
ing nut,  washers,  and  compression  spring  from  adjusting  bolt. 
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ANCHOR  ADJUSTMENT 


ANCHOR  SCREW  FEELER  GAGE 


RA  PD  332971 

Figure  189 — Hand  Brake  Band  Adjustment 


(3)  Remove  Brake  Drum.  Pull  brake  band  from  anchor  and 
swing  band  and  drum  to  right,  pivoting  band  on  adjusting  bolt. 
Use  wood  block  and  hammer  to  drive  drum  off  transfer  case  com- 
panion flange  if  necessary.  Remove  drum  from  band.  Whenever 
brake  drum  is  removed,  always  examine  condition  of' brake  lining; 
replace  band  if  lining  is  glazed,  burnt,  or  excessively  worn. 

b.  Installation. 

(1)  Clean  and  Inspect.  Soak  brake  drum  in  dry-cleaning  solvent, 
and  wipe  dry  with  clean  cloth.  Examine  drum;  replace  with  new 


•364- 


TM  9-801 
194-196 

HAND  BRAKE  SYSTEM 

drum  if  cracked  or  broken,  or  if  deeply  scored  or  grooved. 

(2)  Install  Brake  Drum.  Position  drum  in  band,  then  swing 
band  and  drum  into  position  against  transfer  case  companion  flange. 
Swing  brake  band  into  position  on  anchor  then  install  anchor  clip 
spring  and  anchor  screw.  Install  locating  screw,  then  install  adjusting 
nut  and  lock  nut  loosely  on  locating  screw.  Install  compression  spring, 
washers,  adjusting  nut,  and  lock  nut  on  adjusting  bolt. 

(3)  Connect  Propeller  Shaft.  Position  propeller  shaft  flange 
to  brake  drum,  position  bolts,  and  install  four  lock  washers  and  nuts. 
Make  sure  drum  is  properly  alined  with  mating  flanges,  then  tighten 
nuts  firmly. 

(4)  Adjust  Brake  Band.  Adjust  brake  band  as  described  in 
paragraph  193  a. 

195.  BRAKE  BAND. 

a.  Removal  (fig.  188). 

(1)  Remove  Brake  Drum.  Remove  brake  drum  as  described  in 
paragraph  194  a. 

(2)  Disconnect  Brake  Linkage.  Remove  cotter  pin  and  hand 
brake  cam  lever  clevis  pin  attaching  linkage  to  adjusting  bolt. 
Swing  brake  rod  and  spacer  links  out  of  the  way. 

(3)  Remove  Brake  Band.  With  band  disengaged  from  anchor, 
rotate  band  approximately  45  degrees  in  a  counterclockwise  direc- 
tion to  permit  removal  of  adjusting  bolt.  Remove  adjusting  bolt, 
release  springs,  and  brake  band. 

b.  Installation  (fig.  188). 

(1)  Install  Brake  Band.  Position  brake  band  around  brake 
drum.  Insert  adjusting  bolt  through  upper  bracket  on  band  with 
hook  end  up,  then  install  one  release  spring  on  bolt.  Position  assembly 
of  drum  and  band  on  vehicle  and  insert  adjusting  bolt  through  hole 
in  support.  Swing  drum  and  band  to  left  side  of  vehicle,  at  same  time 
rotating  band  clockwise  into  position. 

(2)  Install  Springs  and  Adjustments.  Swing  brake  band  into 
position  on  anchor,  then  install  anchor  clip  spring  and  anchor  screw. 
Install  bottom  release  spring  on  adjusting  bolt,  position  bolt  through 
bottom  bracket,  then  install  compression  spring,  washers,  and  nuts 
loosely.  Install  locating  screw,  then  install  nuts  loosely  on  screw. 

(3)  Connect  Brake  Linkage.  Position  brake  rod  cam  levers 
and  spacer  links  to  adjusting  bolt.  Install  clevis  pin  and  secure  with 
cotter  pin. 

(4)  Connect  Propeller  Shaft.  Connect  propeller  shaft  as 
described  in  paragraph  194  b  (3). 

(5)  Adjust  Brake  Band.  Adjust  brake  band  as  described  in 
paragraph  193  a. 

196.  BRAKE  LINKAGE, 
a.    Removal  (fig.  188). 

(1)  Disconnect  Brake  Rod.  Block  wheels  to  prevent  movement 
of  vehicle.  Remove  floor  pan,  then  remove  cotter  pin  attaching  brake 
rod  to  hand  brake  lever.  Remove  cotter  pin  and  clevis  pin  attaching 
brake  rod  end  to  cam  levers,  then  remove  brake  rod  from  vehicle. 

•365- 


TM  9-801 
196-197 

TRUCK,  2V2-TON,  6x6 

(2)  Remove  Lever,  Sector,  and  Bracket.  Remove  two  cap 
screws  and  washers  attaching  sector  bracket  to  transmission.  Remove 
hand  brake  lever,  sector,  and  sector  bracket  as  an  assembly  from 
vehicle. 

(3)  Disassemble  Lever,  Sector,  and  Bracket.  Remove  two 
nuts  and  lock  washers  from  bolts  attaching  sector  to  sector  bracket, 
remove  two  bolts  and  spacers,  then  remove  sector  bracket.  Remove 
bolt  and  washer  attaching  hand  brake  lever  to  sector,  then  separate 
sector  from  lever. 

b.    Installation  (fig.  188). 

(1)  Assemble  Lever,  Sector,  and  Bracket.  Assemble  sector 
and  lever  with  bolt  and  nut.  Install  two  bolts  through  lower  holes 
in  sector  bracket  with  flat  head  bolt  in  countersunk  hole.  Install  a 
spacer  on  each  bolt,  then  position  bracket  to  sector  with  bolts  inserted 
through  holes  in  sector.  Install  two  lock  washers  and  nuts,  and  tighten 
nuts  firmly. 

(2)  Install  Lever,  Sector,  and  Bracket.  Position  assembly  of 
lever,  sector,  and  bracket  in  vehicle.  Install  two  cap  screws  and  lock 
washers  through  upper  holes  in  sector  bracket  into  tapped  holes  in 
transmission,  and  tighten  cap  screws  firmly. 

(3)  Install  Brake  Rod.  Loosen  brake  rod  end  lock  nut,  then 
position  brake  rod  in  vehicle.  Hook  end  of  rod  in  brake  lever  and 
install  cotter  pin.  Turn  rod  end  as  necessary  to  aline  hole  in  end  with 
holes  in  cam  levers.  Install  clevis  pin  and  secure  with  cotter  pin. 
Tighten  rod  end  lock  nut  firmly.  Position  and  install  floor  pan,  then 
remove  blocks  from  wheels. 


Section  XXXV 
WHEELS,  TIRES,  AND  HUBS 

197.  WHEELS. 

a.  Front. 

(1)  All  Vehicles  Except  Chassis  Serial  No.  CCKW  353- 
236404-2  to  236520-2  (fig.  190).  Each  disc-type  front  wheel  is 
mounted  on  six  hub  studs,  and  is  held  in  place  with  inner  nuts  which 
thread  directly  on  studs.  Outer  nuts,  which  permit  installation  of 
dual  wheels,  thread  over  inner  nuts.  These  wheels  are  equipped  with 
lock  ring  type  rim  (RH  type). 

(2)  Chassis  Serial  No.  CCKW-353-236404-2  to  236520-2 
Only  (fig.  191).  On  these  vehicles,  single  disc  wheel  is  attached  to 
hub  with  six  nuts.  Wheel  is  equipped  with  side  ring  type  rim  (CV 
type)  with  bead  lock  type  tire. 

b.  Rear. 

(1)  All  Vehicles  Except  Chassis  Serial  No.  CCKW-353- 
236404-2  TO  236520-2  (fig.  192).  Dual  rear  wheels  are  mounted  on 
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RA  PD  64669 

Figure  1 90— Front  Wheel  Mounting  (Standard) 

six  stud  hubs.  The  inner  wheel  is  held  in  place  with  sleeve  type 
square-headed  inner  nuts,  which  thread  on  hub  studs.  The  outer 
wheel  is  mounted  over  inner  nuts  and  is  held  in  place  with  hex  nuts 
which  thread  on  inner  nuts.  The  wheels  are  equipped  with  lock  ring 
type  rims  (RH  type). 

(2)  Chassis  Serial  No.  CCKW-353-236404-2  to  236520-2 
Only  (fig.  191).  On  these  vehicles,  each  single  rear  wheel  is  at- 
tached to  a  wheel  spacer  by  six  studs  and  nuts.  Wheel  spacer  is 
attached  to  hub  studs  by  sleeve-type  nuts. 

c.  Tightening  Wheel  Nuts.  Wheel  nuts  on  right-  and  left-hand 
wheels  are  not  interchangeable.  Nuts  for  right-hand  wheels  are 
marked  R,  while  nuts  for  left-hand  wheels  are  marked  L. 

( 1 )  Standard  Wheels. 

( a)  Front  Wheels.  The  inner  nuts  actually  hold  wheel  in  place. 
With  wrench  furnished  with  vehicle,  tighten  inner  nuts  (square- 
headed)  alternately.  Tighten  outer  (hex)  nuts  in  same  manner.  Do 
not  use  added  extension  on  wrench. 

(b)  Rear  (fig.  192).  Loosen  outer  nuts  (hex),  then  alternately 
tighten  inner  nuts  (square-headed)  with  wrench  and  extension  fur- 
nished with  vehicle.  Tighten  outer  nuts  (hex)  in  same  manner. 

(2)  Wheels  on  Chassis  Serial  No.  CCKW  353-236404-2  to 
236520-2  Only.  Tighten  front  wheel  nuts  alternately  with  wrench 
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REAR  WHEEL  MOUNTING 


RA  PD  333049 

Figure  7  91 — Front  and  Rear  Wheel  Mounting  (Bead  Lock  Type) 
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TIRE  VALVE  POSITION 


RA  PD  332974 

Figure  192— Rear  Wheel  Mounting  (Standard) 

and  extension  furnished  with  vehicle.  On  rear  wheels,  tighten  the 
square-head  spacer  nuts  first,  then  the  wheel  nuts.  Do  not  attempt  to 
tighten  or  loosen  side  ring  nuts  while  tire  is  inflated.  This  procedure 
is  dangerous. 

d.    Wheel  Replacement. 

( 1 )  Front. 

(a)  Standard  Wheel.  Jack  up  wheel  until  tire  clears  ground. 
Remove  inner  nut  [R.H.— (GM-279672)  G501-03-14847;  L.H.— 
(GM-279673)  G501-03-14848],  and  outer  nut  [R.H.— (GM- 
279670)  G501-03-14845;  L.H.— (GM-279671)  G50 1-03-14846], 
together  by  applying  wrench  to  inner  nut  (square-head).  Install  in 
reverse  manner  and  tighten  as  previously  explained. 

(b)  On  Chassis  Serial  No.  CCKW -353-236404-2  to  236520-2 
Only  (fig.  191).  Remove  the  six  wheel  nuts.  Do  not  loosen  side  ring 
nuts. 
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(2)  Rear. 

(a)  Standard  Wheel  (fig.  192).  Remove  outer  nuts  (hex)  first; 
remove  outer  wheel.  Remove  all  inner  nuts  (square-head);  then  re- 
move inner  wheel.  When  installing,  install  outer  wheel  in  such  a 
position  to  permit  access  to  inner  tire  valve  stem  (fig.  192).  Tighten 
wheel  nuts  as  explained  in  subparagraph  c  (1)  (a)  above. 

(b)  On  Chassis  Serial  No.  CCKW  353-236404-2  to  236520-2 
Only  (fig.  191).  Remove  the  hex  wheel  nuts  only.  Do  not  remove 
the  square-head  spacer  nuts.  After  installation,  tighten  nuts  in  man- 
ner described  in  subparagraph  c  (2  )  above. 

198.    TIRES  AND  RIMS. 

a.  Standard.  Pneumatic  tires  are  held  to  rim  with  a  solid  clamp 
ring. 

b.  On  Chassis  Serial  No.  CCKW  353-236404-2  to  236520-2. 

These  vehicles  are  equipped  with  hinged  metal  bead  lock  type  rims 
with  a  side  ring  bolted  to  wheel. 

c.  Tire  Inflation.  Inflation  pressure  oh  standard  tire  is  55 
pounds.  On  bead-lock  tires,  the  pressure  is  40  pounds.  Tire  pressure 
in  all  tires  must  be  equal.  Before  tires  are  inflated  at  regular  inspec- 
tion, each  tire  should  be  gaged  for  pressure  loss.  When  making  a 
pressure  loss  check,  use  the  same  gage  on  all  tires  so  that  any  element 
of  gage  inaccuracy  will  be  same  on  all  tires.  If  any  appreciable  loss 
is  noted  in  any  one  tire,  that  tire  should  be  dismounted  and  checked. 

d.  Tire  Replacement.  Replacement  tires  should  be  of  same 
make,  if  possible,  as  those  on  vehicle.  If  tires  do  not  have  same 
outside  diameter  within  XA  inch,  excessive  tread  scuffing  will  result. 
When  replacement  is  made,  make  selection  by  measuring  outside 
diameter.  Tires  may  be  equipped  with  either  non-directional  or 
directional  treads  (fig.  193).  Non-directional  tread  tires  may  be 
placed  in  any  position  on  wheels.  Directional  tread  tires  must  be 
positioned  as  follows: 

(1)  Front.  Mount  with  the  open  part  of  the  V-tread  in  direc- 
tion of  rotation — so  that  open  part  of  "V"  contacts  ground  first. 

(2)  Rear.  Mount  so  that  point  of  "V"  is  toward  direction  of 
rotation. 


ONE  TYPE  NON-DIRECTIONAL  TREAD       DIRECTIONAL  TREAD  TYPE  PATTERN 


PATTERN 

RA  PO  64520 

Figure  1 93— Tire  Tread  Patterns 
•370- 


TM  9-801 
198 

WHEELS,  TIRES,  AND  HUBS 


WHEEL,  TIRE,  AND  RIM 


DISMOUNTING  MOUNTING 


RA  PD  333016 

Figure  1 94 — Standard  Tire  Mounting  and  Dismounting 

e.  Dismounting  and  Mounting  Tires  (Standard  Tires)  (fig. 
194). 

(1)  Dismounting.  Jack  up  vehicle  and  remove  wheel.  Lay- 
wheel  and  tire  flat.  Deflate  tube  by  removing  valve  core.  Force  one 
side  of  clamp  ring  toward  center  of  wheel  until  it  drops  into  groove 
in  wheel.  Insert  heavy  screw  driver  into  recess  in  clamp  ring  and 
pry  this  side  of  ring  out  over  edge  of  wheel.  Work  ring  off  with  tire 
irons  and  remove  tire,  flap,  and  tube. 

(2)  Mounting. 

(a)  Install  Tube.  Install  tube  in  tire  so  that  valve  stem  is  at 
red  dot  on  sidewall  of  tire.  Install  tire  flap.  Inflate  tube  sufficiently 
to  prevent  tube  falling  out  or  being  pinched  during  mounting. 

(b)  Install  Tire  on  Rim.  Place  wheel  flat  on  floor  or  ground 
and  drop  tire  down  over  wheel.  Carefully  insert  valve  stem  in  hole 
in  rim  pointing  toward  the  concave  side  of  the  wheel. 

(c)  Install  Clamp  Ring.  Place  one  edge  of  clamp  ring  over 
edge  of  rim  and  force  entire  ring  over  rim,  using  a  heavy  brass  or 
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RA  PD  333018 

Figure  1 95— Bead  Lock  Tire  and  Rim  Mounting  and  Dismounting 


soft  metal  hammer.  Be  sure  clamp  ring  is  seated  against  rim  of 
wheel  through  its  whole  circumference.  Inflate  tire  to  55  pounds. 
Install  wheel  and  tighten  mounting  nuts. 

f.  Dismounting  and  Mounting  Tires — Bead  Lock  Type 
(CCKW  353-236404-2  to  236520-2  Only)  (fig.  195). 

( 1 )  Dismounting. 

(a)  Remove  Wheel  and  Deflate  Tire.  Remove  wheel.  Com- 
letely  deflate  tire.  Do  not  attempt  to  remove  side  ring  nuts  until 
tire  has  been  completely  deflated. 

(b)  Remove  Side  Ring.  With  wrench  furnished  with  vehicle, 
remove  the  17  hex  nuts  which  attach  ring  to  wheel. 

(c)  Remove  Bead  Lock.  Use  tire  irons  around  bead  of  tire  to 
dislodge  it  from  rim.  Lift  tire,  tube,  and  bead  lock  from  rim.  Rein- 
stall valve  core  and  inflate  tube  enough  to  spread  tire  beads.  Use 
lock  ring  removing  bar  to  pry  up  on  bead  lock  at  a  point  about  eight 
inches  from  hinge.  Press  at  point  on  bead  lock  marked,  "To  col- 
lapse, press  here."  After  bead  lock  has  collapsed  to  limit  of  hinge, 
turn  lock  90  degrees  in  tire  to  provide  necessary  clearance  at 
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valve  stem.  Remove  bead  lock  from  casing,  then  deflate  tube  and 
remove. 

(2)  Mounting. 

(a)  Install  Tube.  Install  tube  in  casing  and  inflate  enough  to 
hold  in  place. 

(b)  Install  Bead  Lock  over  Valve  Stem.  With  bead  lock  col- 
lapsed, insert  valve  stem  through  hole  in  lock.  Install  inside  of  tire 
with  plane  of  lock  at  90  degrees  to  plane  of  tire.  Collapse  and  press 
bead  half-way  through  tire. 

(c)  Position  Bead  Lock  in  Tire.  Inflate  tube  sufficiently  to 
spring  casing  beads  apart  about  same  width  as  bead  lock.  Turn  bead 
lock  in  tire  from  its  90  degree  position.  While  working  lock  into 
position  between  tire  beads,  turn  bead  lock  until  lug  near  valve  stem 
is  directly  under  stem  after  bead  lock  is  in  position. 

(d)  Close  Bead  Lock  Hinge.  Deflate  tire  completely.  Hold  one 
end  of  lock  in  place  with  one  foot,  and  jerk  other  end  up  sharply 
with  both  hands  until  hinge  snaps  into  place.  Bead  lock  must  be 
centered  so  that  its  edges  are  below  beads  of  tires  all  the  way  around. 

(e)  Install  Tire  on  Rim.  Install  tire  and  bead  lock  assembly  on 
wheel  rim  with  valve  stem  pointing  outward.  Be  sure  that  lug  on 
bead  lock  engages  valve  stem  slot  in  wheel  rim. 

(f)  Install  Side  Ring.  Install  side  ring  and  tighten  nuts  alter- 
nately with  wrench  furnished  with  vehicle.  These  nuts  must  be  tight- 
ened before  attempting  to  inflate  tire.  Inflate  tire,  alter  nuts  have 
been  tightened,  to  40  pounds.  Reinstall  wheel,  tighten  wheel  nuts. 

199.    WHEEL  BEARING  ADJUSTMENT. 

a.  General.  All  hubs  are  mounted  on  opposed  tapered  roller 
bearings  which  can  be  adjusted  for  wear  whenever  necessary.  The 
actual  method  of  adjustment  is  the  same  for  both  front  and  rear 
hubs  (split  or  banjo  type  axles),  however,  construction  of  adjusting 
nuts,  locks,  lock  nuts,  and  seals  differ  on  the  two  types  of  axles. 

b.  Checking  Adjustment.  Jack  up  wheel  to  be  checked  until 
tire  clears  ground.  Check  the  sideways  "shake"  of  wheels.  Grasp 
tire  at  top  and  pull  back  and  forth,  or  use  a  long  bar  under  tire.  If 
bearings  are  correctly  adjusted,  movement  of  brake  drum  in  relation 
to  top  of  dust  shield  will  be  just  perceptible,  with  wheel  turning 
freely.  If  movement  is  excessive,  adjustment  is  required  as  explained 
in  subparagraphs  c  and  d  below. 

c.  Front  Hub  Bearing  Adjustment. 
(1)    Banjo  Type  Axles  (fig.  196). 

(a)  Remove  drive  flange  (par.  167  b  (2)).  Bend  tangs  of  lock 
away  from  outer  nut.  With  wrench  furnished  with  vehicle  (use 
notched  end),  remove  outer  nut.  Remove  nut  lock. 

(b)  While  turning  wheel,  tighten  inner  nut  until  wheel  binds. 
Back  off  nut  about  one-eighth  turn,  then  check  adjustment. 

(c)  Install  new  lock,  then  bend  short  tang  of  lock  into  a  notch 
of  inner  nut.  Install  outer  nut  and  tighten  firmly.  Check  adjustment, 
then  bend  long  tangs  of  lock  over  outer  nut.  Reinstall  drive  flange 
(par.  167  d  (6)  ). 
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Figure  1 96— Front  Hub  and  Bearings— Banjo  Type  Axles 
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(2)    Split  Type  Axles  (fig.  197). 

(a)  Remove  drive  flange  (par.  167  e  (2)  ).  Bend  lock  away 
from  outer  nut.  With  hex  end  of  adjusting  wrench,  remove  outer  nut. 
Remove  nut  lock. 

(b)  While  turning  wheel,  tighten  inner  nut  until  wheel  binds. 
Back  off  nut  about  one-eighth  turn,  then  check  adjustment. 

(c)  Install  new  lock,  then  bend  portion  of  lock  over  inner  nut. 
Install  and  tighten  outer  nut.  Check  adjustment,  then  bend  portion 
of  lock  over  outer  nut.  Reinstall  drive  flange  (par.  167  g  (4)  ). 

d.    Rear  Hub  Bearing  Adjustment  (fig.  198). 

(1)  Banjo  Type  Axles.  Adjustment  procedures  are  same  as 
described  for  front  hub  (subpar.  c  (1)  above)  except  that  axle  shaft 
must  be  removed  (par.  171).  Outer  nut  also  includes  a  seal  assembly. 

(2)  Split  Type  Axles  (fig.  199).  Remove  axle  shaft  (par. 
172).  Remove  outer  oil  seal  and  retainer.  Balance  of  procedure  is 
the  same  as  described  in  subparagraph  c  (2)  above.  New  axle  shaft 
flange  and  oil  seal  retainer  gaskets  must  be  used  when  these  parts 
are  reinstalled. 

200.    CLEANING  AND  LUBRICATING  WHEEL  BEARINGS. 

a.  Whenever  hubs  and  bearings  are  removed  for  replacement  of 
parts  or  at  periods  indicated  in  paragraph  37,  hubs  and  bearings 
must  be  cleaned  and  lubricated  in  following  manner: 

(1)  Preliminary.  Remove  wheels  (par.  197).  Remove  hubs 
and  bearings  (par.  201  or  202). 

(2)  Clean  and  Inspect  Bearing  Cone  and  Roller  Assem- 
blies. Immerse  bearing  cone  and  roller  assemblies  in  dry-cleaning 
solvent.  Clean  with  a  stiff  brush  to  remove  all  old  lubricant.  Blow 
dry  with  compressed  air,  directing  air  across  bearings.  Do  not  spin 
dry  bearings  with  air  or  hands.  Inspect  rollers  for  defects  and  wear. 
Do  not  reinstall  bearings  if  pitted,  worn,  or  scored. 

(3)  Lubricate  Cone  and  Roller  Bearing  Assemblies.  Using 
lubricant  specified  on  Lubrication  Order,  roll  or  knead  lubricant 
into  rollers,  completely  filling  spaces  above  and  beneath  cone.  Use 
bearing  lubricator  if  available.  Wrap  bearings  in  clean  cloth  if  not 
to  be  installed  immediately. 

(4)  Clean  and  Inspect  Hubs  and  Bearing  Cups.  Thoroughly 
wash  hub  with  dry-cleaning  solvent,  removing  all  old  lubricant. 
Inspect  condition  of  bearing  cups.  Replace  if  worn,  distorted,  or 
scored. 

(5)  Lubricate  Hubs  and  Spindles.  Apply  a  thin  coat  (not 
over  1/16  in.  thick)  of  same  lubricant  used  on  bearings  to  inside 
surface  of  hub,  outside  surface  of  spindle,  and  inner  surface  of  drive 
flange.  Do  not  pack  or  fill  hub  with  lubricant  as  this  excess  may 
result  in  leakage  onto  brake  lining. 

(6)  During  and  After  Installation  of  Hub  and  Bearings. 
Install  hubs  and  bearings  as  instructed  in  paragraph  201  or  202. 
During  installation,  coat  inner  bearing  cage  and  fill  space  between 
inner  bearing  and  inner  seal  with  lubricant.  After  bearing  adjust- 
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Figure  1 97-Front  Hub  and  Bearings-Split  Type  Axles 
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figure  1 98— Rear  Hub  and  Bearings— Banio  Type  Axles 
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Figure  1 99— Rear  Hub  and  Bearings— Split  Type  Axle 
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ment,  fill  annular  space  between  hub  wall  and  adjusting  nut  (out- 
side of  outer  bearing)  with  lubricant. 

201.    HUBS  AND  BEARINGS— BANJO  TYPE  AXLES. 

a.  Description. 

(1)  Front  (fig.  196).  The  hub  and  bearings  are  retained  in 
place  with  inner  and  outer  adjusting  nuts,  with  a  star  lock  between 
the  two  nuts.  A  spacer  washer  is  used  between  outer  bearing  and 
inner  adjusting  nut.  An  oil  seal  assembly  is  pressed  into  inner  end 
of  hub. 

(2)  Rear  (fig.  198).  The  hub  and  bearings  are  retained  in  place 
with  an  inner  adjusting  nut  and  an  outer  nut  and  seal  assembly. 
A  star  lock  is  installed  between  inner  and  outer  nuts.  A  spacer 
washer  is  used  between  outer  bearing  and  inner  adjusting  nut.  An 
oil  seal  assembly  is  pressed  into  inner  end  of  hub. 

b.  Front  Hub  and  Bearing  Removal. 

(1)  Remove  Wheel  and  Drive  Flange.  Remove  wheel.  Re- 
move drive  flange  (par.  167  b  (2)  ). 

(2)  Remove  Adjusting  Nuts,  Lock,  and  Spacer  Washer. 
Bend  tangs  of  lock  away  from  outer  nut.  Remove  outer  nut  and 
lock  [(GM-3659724)  G85-31-08140],  then  remove  inner  nut  and 
spacer  washer. 


RA  PD  33*964 

figure  200— Removing  Inner  Cone  and  Rollers  (Puller  41 -P-2898) 

•379- 


TM  9-801 
201 


TRUCK,  2V2-TON,  6x6 


(3)  Remove  Hub  and  Bearings.  Pull  hub  and  drum  straight 
off  from  steering  knuckle.  Bearings,  cups,  and  inner  oil  seal  are 
withdrawn  with  hub  and  drum.  Remove  outer  bearing  cone  and 
roller  assembly  [(GM-144507)  G85-31-04520]  with  fingers. 

(4)  Remove  Inner  Oil  Seal  and  Cone  and  Roller  Assem- 
bly. With  special  puller  (41-P-2898),  remove  inner  bearing  cone 
assembly,  [(GM-186574)  G85-31-04500]  and  inner  oil  seal  [(GM- 
3665138)  G-85-3 1-12420].  The  remover  tool  is  installed  in  hub  by 
tilting  the  plate  with  the  chain  attached,  so  that  it  may  be  slipped 
through  the  bearing  and  engage  the  outer  race  of  the  bearing.  The 
plate  is  then  held  in  this  position  by  chain  while  threading  the  re- 
mover shaft  into  the  tapped  hole.  The  remover  body  is  then  located 
against  the  seal  housing.  The  bearing  assembly  and  oil  seal  are  re- 
moved by  turning  the  remover  handle  (fig.  200). 

(5)  Remove  Cups  (If  Necessary).  Use  a  drift  through  inner 
side  of  hub.  With  light  hammer,  drive  on  alternate  sides  to  prevent 
cocking  in  hub.  [Inner  cup — (GM-186573)  G85-31-05000;  outer 
cup— (GM-142224)  G85-3 1-05020]. 

c.    Front  Hub  and  Bearing  Installation. 

( 1 )  Clean  and  Lubricate  Hub  and  Bearings.  Clean  and  lu- 
bricate hub  and  bearings  as  directed  in  paragraph  200. 

(2)  Install  Cups.  Install  inner  and  outer  cups  in  hub  with 


Figure  201 — Method  of  Installing  Outer  Cup — Front  Hub 
(Driver  Head  4I-H-1 780  and  Handle  41-H-l 074) 
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wide  side  of  each  cup  toward  center  of  hub.  Use  special  driver  head 
(41-H-1780)  with  handle  (41-H-1074)  in  manner  illustrated  in 
figure  201  for  both  cups. 

('3)  Install  Inner  Cone  and  Roller  Assembly  and  Oil 
Seal.  Install  inner  cone  and  roller  assembly  in  hub;  then  install  new 
inner  oil  seal  into  hub.  Use  a  replacer  similar  to  that  illustrated  in 
figure  202,  or  a  block  of  wood.  Flexible  portion  of  seal  must  be 
toward  bearing.  Follow  lubrication  instructions  as  described  in  para- 
graph 200. 

(4)  Install  Hub  and  Outer  Bearing.  Install  hub,  then  outer 
bearing.  Install  spacer  washer,  inner  nut,  lock,  and  outer  nut.  Tighten 
temporarily.  Do  not  adjust  bearings  until  wheel  is  installed. 

(5)  Install  Wheel  and  Adjust  Bearings.  Install  wheel, 
then  adjust  bearings  as  described  in  paragraph  199  c  (1).  Fill 
annular  space  between  hub  wall  and  adjusting  nut  with  lubricant 
(par.  200). 

(6)  Install  Drive  Flange.  Install  drive  flange  (par.  167  d 
(6). 

d.    Rear  Hub  Bearing  Removal. 

(1)  Remove  Wheel  and  Axle  Shaft.  Remove  wheel.  Re- 
move axle  shaft  (par.  171). 

(2)  Remove  Adjusting  Nuts,  Lock,  and  Spacer  Washer. 
Bend  tangs  away  from  outer  nut,  then  remove  outer  nut  and  seal 
[(GM-3660091)  G85-31-08780],  lock  [(GM-3660090)  G85-31- 
08180] ,  inner  nut,  and  spacer  washer, 

(3)  Remove  Hub  and  Bearings.  Pull  hub  and  drum  straight 
from  axle  housing.  Bearing  cones,  cups,  and  inner  seal  will  be  with- 
drawn with  hub.  Remove  outer  bearing  cone  [(GM-144526)  G501- 
01-39901]  from  hub  with  fingers. 
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Figure  203 — Method  of  Installing  Outer  Cup — Rear  Hub 
(Handle  47 -H- 75 1 1  with  Replacer  41  -R-2396-20) 

(4)  Remove  Inner  Oil  Seal  and  Inner  Bearing  Cone 
Assembly.  Follow  instructions  described  in  subparagraph  b  (4) 
above — [inner  cone,  (GM-144528)  G501-01-39902;  seal  (GM- 
599847)  G85-31-12560]. 

(5)  Remove  Cups  (If  Necessary).  Use  a  drift  through  inner 
side  of  hub.  When  removing  outer  cup,  use  drift  against  cup  and 
not  against  snap  ring.  Do  not  remove  snap  ring  unless  damaged, 
[inner  cup  (GM-127631)  G501-01-43548;  outer  cup  (GM-127627) 
G501-01-43547]. 

e.    Rear  Hub  and  Bearing  Installation. 

( 1 )  Clean  and  Lubricate  Hub  and  Bearings.  Clean  and  lubri- 
cate hub  and  bearings  as  directed  in  paragraph  200. 

(2)  Install  Cups.  Install  inner  and  outer  cups  in  hub  with 
wide  side  of  each  cup  toward  center  of  hub.  On  inner  cup  use  special 
replacer  (41-R-2396-22 )  with  handle  (41-H-1511).  On  outer  cup 
use  special  replacer  (41-R-2396-20)  with  handle  (41-H-1511).  Drive 
outer  cup  against  snap  ring  (fig.  203). 

(3)  Install  Inner  Cone  and  Roller  Assembly.  Install  inner 
cone  and  roller  assembly  into  hub.  If  new  inner  oil  seal  is  used,  soak 
in  warm  engine  oil  until  leather  is  pliable.  Install  seal  into  hub  and 
lock  in  place  by  prick  punching  at  three  equally  spaced  points.  Fol- 
low lubrication  instructions  in  paragraph  200. 

(4)  Install  Hub  and  Outer  Bearing.  Install  hub,  then  outer 
bearing.  Install  spacer  washer,  inner  nut,  lock,  and  outer  nut  and 
seal  assembly.  Tighten  temporarily.  Install  wheel. 
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(5)  Adjust  Bearings.  Adjust  bearings  as  described  in  para- 
graph 199  d  (1).  Fill  annular  space  between  hub  wall  and  adjusting 
nut  with  lubricant  (par.  200). 

(6)  Install  Axle  Shaft.  Install  axle  shaft  (par.  171). 

202.    HUBS  AND  BEARINGS— SPLIT  TYPE  AXLES. 

a.  Description. 

(1)  Front  (fig.  197).  The  hub  and  bearings  are  retained  in 
place  with  an  inner  and  outer  nut,  with  a  lock  between  the  two  nuts. 
An  oil  seal  and  retainer  is  pressed  on  steering  knuckle  at  inner  end 
of  hub. 

(2  )  Rear  (fig.  199).  The  hub  and  bearings  are  retained  in  place 
with  an  inner  and  outer  nut  with  a  lock  between  the  two  nuts.  The 
outer  end  of  hub  is  equipped  with  a  spring  loaded  oil  seal  assembly 
installed  around  outer  nut  and  bolted  to  hub  in  conjunction  with 
axle  shaft  flange.  Inner  seal  is  installed  on  axle  housing  tube  behind 
inner  bearing  cone  and  roller  assembly.  An  oil  slinger  is  bolted 
directy  to  hub  and  drum. 

b.  Front  Hub  and  Bearing  Removal. 

(1)  Remove  Drive  Flange.  Remove  wheel.  Remove  drive 
flange  (par.  167  c  (2)  ). 

(2)  Remove  Adjusting  Nuts  and  Lock.  Straighten  tangs  on 
lock.  Remove  outer  nut,  then  remove  lock  and  inner  nut. 


RA  PD  332922 

figure  204— Installing  Inner  Cup  (Driver  Head  4 1  -H- 1 780 
with  Handle  41-H-1074) 
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(3)  Remove  Hu3  and  Bearings.  Pull  hub  and  drum  assembly 
straight  off  steering  knuckle.  The  outer  bearing  cone  [(GM-144507) 
G85-3 1-04520]  and  both  cups  will  be  removed  with  hub. 

(4)  Remove  Inner  Bearing  and  Seal.  Remove  inner  bearing 
cone  assembly  [(GM- 1865 74)  G85-3 1-04500].  Pry  inner  oil  seal 
[(GM-2031377)  G57-03-82801]  and  retainer  from  steering  knuckle. 

( 5 )  Remove  Bearing  Cups  (If  Necessary ) .  Inspect  both  inner 
and  outer  cups.  If  worn  or  pitted,  use  a  drift  through  inner  side  of 
hub  to  remove,  [inner  cup — GM-186573)  G85-31-05000;  outer 
cup— (GM-142224)  G85-3 1-05020]. 

c.    Front  Hub  and  Bearing  Installation. 

( 1 )  Clean  and  Lubricate  Hub  and  Bearing.  Clean  and  lubri- 
cate as  described  in  paragraph  200. 

(2)  Install  Cups  (fig.  204).  Install  inner  and  outer  bearing 
cups  in  hub  with  wide  side  of  cup  toward  center  of  hub.  Use  special 
driver  head  (41-H-1780)  and  handle  (41-H-1074). 

(3)  Install  Inner  Seal  and  Retainer.  With  block  of  wood, 
install  inner  seal  and  retainer  on  steering  knuckle. 

(4)  Install  Inner  Bearing  (fig.  205).  Install  inner  bearing 
and  cone  assembly  on  spindle  using  special  replacer  (41-R-2391-83). 

(5)  Install  Hub  and  Drum  Assembly.  Position  hub  and  drum 
over  steering  knuckle.  Insert  outer  bearing  cone  and  roller  assembly 


RA  PD  332915 

Figure  205— Installing  Inner  Bearing  Cone  and  Rollers 
(Replacer,  4 1  -R-239 1 -83) 
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in  place.  Follow  hub  and  bearing  lubrication  instructions  in  para- 
graph 200.  Install  inner  nut,  lock,  and  outer  nut.  Install  wheel. 

(6)  Adjust  Bearings.  Adjust  bearings  as  described  in  para- 
graph 199  c  (2),  then  install  drive  flange  (par.  167  g  (4)  ). 

d.  Rear  Hub  and  Bearing  Removal. 

(1)  Remove  Axle  Shaft.  Remove  wheel.  Remove  axle  shaft 
(par.  172). 

(2)  Remove  Hub  and  Drum.  Remove  outer  oil  seal  [(GM- 
2095544)  G57-03-82828],  outer  nut,  lock  (GM-057148),  and  inner 
nut  and  washer.  Pull  hub  and  drum  straight  from  axle  housing.  Outer 
bearing  cone  [  (GM-142257)  G85-01-00515]  and  both  cups  will  be 
withdrawn  with  hub. 

(3)  Remove  Inner  Bearing  Cone  and  Seal.  Remove  inner 
bearing  cone  assembly  [(GM-142258)  G85-0 1-005 10].  A  slight  pry 
on  oil  seal  |  (GM-675758)  G85-01-02465]  and  retainers  will  remove 
these  parts. 

(4)  Remove  Cups  (If  Necessary).  Inspect  cups.  If  worn  or 
pitted,  remove  by  using  a  drift  through  inner  side  of  hub.  Drive  on 
cups  on  alternate  sides.  [Inner  cup — (GM-142224)  G85-31-05020; 
outer  cup — (GM-142256)]. 

e.  Rear  Hub  and  Bearing  Installation. 

( 1 )  Clean  and  Lubricate  Hub  and  Bearings.  Clean  and  lubri- 
cate hub  and  bearings  as  directed  in  paragraph  200. 

(2)  Install  Cups  (fig.  206).  Install  inner  and  outer  cups  in 
hub,  using  special  replacer  (41-R-2396-12). 

(3)  Install  Inner  Oil  Seal.  Install  inner  seal  retainer,  seal, 
and  outer  retainer  in  place  with  block  of  wood. 

(4)  Install  Inner  Bearing  Cone  (fig.  205).  Install  inner 
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Figure  206— Installing  Outer  Cup  (Replacer  47 -R-2396-1 2) 
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bearing  cone  and  roller  using  special  replacer  (41-R-2391-83). 

(5)  Install  Hub  and  Drum.  Position  hub  and  drum  over 
axle  housing.  Insert  outer  bearing  cone  and  roller  assembly  in  place. 
Follow  hub  and  bearing  lubrication  instructions  as  described  in 
paragraph  200.  Install  inner  spacer,  inner  nut,  lock,  and  outer  nut. 
Install  wheel. 

(6)  Adjust  Bearings.  Adjust  bearings  as  described  in  para- 
graph 199  d  (2). 

(7)  Install  Outer  Oil  Seal.  Install  outer  oil  seal  and  retainer, 
using  gasket  between  hub  and  seal  retainer.  Install  axle  shaft  (par. 
172). 


Section  XXXVI 
STEERING  SYSTEM 

203.  DESCRIPTION. 

a.  The  steering  system  consists  of  a  conventional  steering  gear 
assembly,  mounted  on  the  inner  side  of  the  left-hand  frame  side  rail 
and  interconnected  to  the  front  axle  steering  arm  by  a  pitman  arm 
and  drag  link.  Turning  the  steering  wheel  transmits  movement 
through  the  worm,  worm  nut,  pitman  shaft  gear,  and  pitman  shaft  to 
the  pitman  arm.  The  drag  link  connecting  the  pitman  arm  to  the 
axle  steering  arm,  transmits  the  movement  to  the  front  wheels 
through  the  steering  arm  and  tie  rod. 

204.  ADJUSTMENT  ON  VEHICLE. 

a.  Preliminary  Instructions. 

( 1 )  The  design  of  the  steering  gear  assembly  provides  for  three 
adjustments:  worm  bearings,  sector  gear  lash,  and  steering  gear 
mounting.  These  adjustments  must  be  made  in  the  sequence  given. 

(2)  Loosen  two  nuts  on  steering  column  to  dash  mounting 
bracket  to  eliminate  any  possibility  of  binding.  Make  sure  steering 
gear  to  frame  side  rail  mounting  bolts  are  tight. 

(3)  Remove  lock  nuts  and  nuts  from  exhaust  pipe  flange  to 
manifold  bolts  and  remove  bolts.  Loosen  exhaust  pipe  to  muffler 
clamp  bolt  and  push  exhaust  pipe  down  and  toward  engine. 

(4)  Disconnect  drag  link  at  steering  arm  (par.  207). 

(5)  Loosen  lash  adjuster  screw  lock  nut  (fig.  207),  and  with  an 
offset  screw  driver,  back  lash  adjuster  screw  out  a  few  turns. 

b.  Worm  Bearing  Adjustment  (fig.  207). 

( 1 )  Adjust  Worm  Bearing  Thrust.  Loosen  lock  nut  on  worm 
bearing  adjusting  screw  and  turn  adjusting  screw  counterclockwise 
a  few  turns.  Turn  steering  wheel  gently  to  right  or  left  until  it  stops, 
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then  turn  wheel  back  one  turn.  CAUTION:  Approach  end  of  gear 
travel  cautiously  to  prevent  damage  to  worm  nut.  Make  sure  end 
cover  screws  are  tight.  Tighten  worm  bearing  adjusting  screw  until 
end  play  is  removed,  then  tighten  lock  nut. 

(2)  Measure  Pull  at  Steering  Wheel  Rim.  Use  spring  scale 
(41-S-503)  to  measure  pull  required  to  keep  wheel  in  motion.  Make 
test  with  scale  at  rim  of  wheel,  with  the  scale  at  right  angles  to  the 
wheel  spoke  (fig.  208).  With  wheel  in  motion,  scale  should  read  1  to 
IV2  pounds.  If  necessary,  loosen  lock  nut  and  turn  worm  bearing 
adjusting  screw  in  proper  direction  to  obtain  correct  reading. 

(3)  Check  for  "Lumpy"  Action.  After  adjusting  worm  bear- 
ings, check  action  by  turning  steering  wheel  gently  from  extreme 
right  to  extreme  left.  If  any  lumpy  or  uneven  action  is  noted,  bearings 
are  damaged.  Notify  higher  authority. 

c.    Sector  Gear  Lash  Adjustment  (fig.  207). 

( 1 )  Tighten  Side  Cover  Screws.  Make  sure  there  is  backlash 
between  gear  teeth  before  tightening  side  cover  screws.  Backlash 
should  have  been  obtained  before  worm  bearings  were  adjusted 
(subpar.  a  (5)  above).  Determine  backlash  by  grasping  pitman 
arm  and  noting  any  free  movement  of  pitman  shaft  in  housing.  Re- 
move lock  wire  from  cap  screw  heads,  tighten  cap  screws  firmly,  and 
install  new  lock  wire. 

(2)  Locate  Center  of  Steering  Wheel  Rotation.  Turn 
steering  wheel  gently  from  extreme  right  to  extreme  left  position  and 
count  the  number  of  revolutions.  Turn  wheel  back  exactly  halfway 
and  mark  position  of  wheel  with  a  piece  of  tape. 

(3)  Adjust  Sector  Gear  Lash.  Tighten  lash  adjuster  screw 
until  all  backlash  is  removed.  Tighten  adjuster  screw  lock  nut. 

(4)  Check  Adjustment.  Use  spring  scale  (41-S-503)  in  same 
manner  as  described  in  subparagraph  b  (2)  above,  and  note  reading 
as  wheel  is  pulled  through  center  position  (fig.  208).  This  reading 


ADJUSTING  WORM  BEARINGS  SECTOR  GEAR  LASH  ADJUSTER  SCREW 

RA  PD  332954 

Figure  207 — Steering  Gear  Adjustments 
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RA  PD  332953 

Figure  208 — Checking  Adjustments  with  Spring  Scale 
(Spring  Scale  41 -S-503) 


should  be  2  to  2V2  pounds.  If  necessary,  tighten  or  loosen  lash  ad- 
juster screw  to  obtain  correct  reading. 

d.  Steering  Gear  Mounting  Adjustment  (fig.  209).  Adjust  cab 
mounting  and  tighten  mounting  bolts  (par.  221).  Loosen  four  steer- 
ing gear  mounting  bolts  at  frame  side  rail  just  enough  to  permit 
steering  gear  to  aline  itself  when  mounting  is  tightened  at  dash. 
Tighten  nuts  on  steering  column  to  dash  mounting.  Tighten  steering 
gear  mounting  bolts  at  frame  side  rail  with  torque  wrench,  tightening 
upper  front  (pivot)  bolt  last  to  160-170  foot-pounds.  Install  lock 
nuts  on  bolts  and  tighten  firmly.  Check  wheel  pull  with  spring  scale 
(subpar.  c  (4)  above).  If  pull  exceeds  2V2  pounds,  binding  is  indi- 
cated and  cab  mounting  must  be  rechecked  (par.  221). 

e.  Final  Operations. 

(1)  Adjust  and  connect  drag  link  to  steering  arm  (par.  207). 

(2)  Connect  exhaust  pipe  to  manifold  (par.  103),  and  tighten 
exhaust  pipe  to  muffler  clamp  bolt. 

205.    PITMAN  ARM. 

a.  Removal  (fig.  210).  Remove  nut  and  lock  washer  attaching 
pitman  arm  to  pitman  shaft.  Disconnect  drag  link  from  pitman  arm 
ball  stud  (par.  207).  Install  puller  (41-P-2952)  on  pitman  arm  and 
pull  arm  off  pitman  shaft. 

b.  Installation  (fig.  210).  Set  front  wheels  in  straight-ahead 
position  and  locate  steering  wheel  at  center  of  travel  (par.  204  c 
(2)).  Aline  serrations  in  pitman  arm  with  serrations  on  shaft  (fig. 
210),  and  place  arm  over  shaft  so  that  drag  link  can  be  installed 
on  pitman  arm  ball  stud  without  changing  the  position  of  the  steering 
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Figure  209 — Steering  Gear  Mounting  at  Frame  and  Dash 

wheel  or  front  wheels.  Adjust  and  install  drag  link  (par.  207).  Install 
lock  washer  and  nut  on  pitman  shaft  and  tighten  nut  with  torque 
wrench  to  150-160  foot-pounds. 

206.    STEERING  WHEEL. 

a.  RemovaL  (fig.  211).  Remove  two  screws  attaching  horn  but- 
ton retainer  to  steering  wheel  and  remove  retainer,  horn  button,  con- 
tact, insulator,  and  spring.  Remove  steering  wheel  retaining  nut  and 
horn  terminal  plate.  Assemble  puller  (41-P-2954)  and  adapter  (41- 
A-18-251)  on  steering  wheel  in  manner  shown  in  figure  211  and  pull 
steering  wheel  off  worm  shaft. 

b.  Installation.  Make  sure  key  is  in  place  in  keyseat  on  worm 
shaft.  Aline  keyway  in  steering  wheel  hub  with  key  in  shaft  and  place 
steering  wheel  on  shaft.  Install  horn  terminal  plate  and  steering 
wheel  retaining  nut  and  tighten  nut  firmly.  Install  spring,  insulator, 
contact,  button,  and  retainer  in  steering  wheel  and  attach  with  two 
screws. 


207.    DRAG  LINK. 

a.  Description.  The  drag  link  assembly  is  made  up  of  a  tubular 
shaft  fitted  with  ball  socket  assemblies  at  both  ends  (fig.  212).  The 
end  assemblies  contain  identical  parts,  but  parts  are  assembled  in 
different  sequence  in  the  two  ends. 
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RA  PD  332917 

Figure  2 I 0 — Pitman  Arm  Removal  and  Installation 
(Puller  41 -P-2952) 

b.  .  Adjustment.  Be  sure  drag  link  ball  seats  are  thoroughly  lubri- 
cated before  making  adjustment.  Remove  cotter  pin  from  drag  link 
end.  Screw  end  plug  in  tight  with  ball  in  place,  then  back  off  one- 
quarter  to  one-half  turn  and  insert  new  cotter  pin.  Repeat  at  other 
end. 

c.  Removal.  Remove  cotter  pin  from  both  ends  of  drag  link. 
Back  out  end  plugs  as  far  as  possible  without  removing  them.  Turn 
steering  wheel  in  both  directions  to  loosen  ball  studs  in  drag  link 
ends,  then  pull  drag  link  off  steering  arm  ball  stud  and  pitman  arm 
ball  stud.  NOTE:  Drag  link  can  be  disconnected  at  one  end  only  if 
so  desired  for  replacing  pitman  arm  or  steering  arm. 

tl.  Installation. 

( 1 )  Connect  Drag  Link  to  Steering  Arm.  Opening  for  ball 
stud  at  steering  arm  end  is  closer  to  end  than  at  pitman  arm  end. 
Remove  end  plug  from  steering  arm  end  and  check  order  in  which 
parts  are  installed  (fig.  212).  Correct  order  is:  washer,  spacer,  safety 
plug,  spring,  inner  ball  seat,  outer  ball  seat,  and  end  plug.  Pack 
lubricant  (Section  VIII)  into  ball  seats.  With  inner  ball  seat  in  posi- 
tion (notch  toward  opening),  place  opening  in  drag  link  end  over 
steering  arm  ball  stud.  Install  outer  ball  seat  and  end  plug.  Do  not 
install  cotter  pin  until  adjustment  is  made. 

(2)  Check  Alinement  of  Related  Parts.  Before  connecting 
drag  link  to  pitman  arm  ball  stud,  turn  steering  wheel  GENTLY  to 
extreme  left  and  turn  front  wheels  to  left  against  stop  screw.  Hold 
drag  link  against  pitman  arm  ball;  ball  should  be  at  least  one-half 
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Figure  211  — Pulling  Steering  Wheel  (Puller  41 -P-2954 
with  Adapter  4I-A-I8-25I ) 


inch  ahead  of  its  position  in  drag  link.  Repeat  check  for  extreme  right 
turn;  pitman  arm  ball  should  be  at  least  one-half  inch  behind  its 
position  in  drag  link.  If  over  travel  of  pitman  arm  ball  is  less  than 
one-half  inch  either  way  or  does  not  reach  extreme  travel  of  drag 
link  socket,  steering  worm  nut  will  strike  steering  gear  housing  or 
end  cover,  causing  damage  to  worm  nut  and  ball  guides.  This  con- 
dition will  also  cause  bending  of  end  cover  and  loosening  cover 


D  SAFETY  PLUG 
E  SPACER 
F  WASHER 


Figure  212— Drag  Link  Assembly 
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screws  with  resultant  oil  leaks.  If  such  a  condition  is  present,  check 
the  following  items,  replace  damaged  parts,  or  report  condition  to 
higher  authority. 

(a)  Bent  or  twisted  pitman  arm. 

(b)  Bent  drag  link. 

( c)  Bent  or  twisted  front  axle  steering  arm. 

(d)  Front  axle  out  of  position  on  front  springs. 

(e)  Steering  knuckle  stop  screws  out  of  adjustment,  bent,  or 
missing. 

(3)  Connect  Drag  Link  to  Pitman  Arm.  Set  front  wheels  in 
straight-ahead  position  and  locate  steering  wheel  at  center  of  travel 
(par.  204  c  (2)).  Remove  end  plug  from  rear  end  of  drag  link  and 
check  order  in  which  parts  are  installed.  Correct  order  is:  washer, 
spacer,  inner  ball  seat,  outer  ball  seat,  spring,  safety  plug,  and  end 
plug.  With  washer,  spacer,  and  inner  ball  seat  in  place  (notch  in  seat 
toward  opening),  pack  lubricant  (Section  VIII)  into  ball  opening. 
Place  opening  in  side  of  drag  link  over  pitman  arm  ball  stud  and  in- 
stall outer  ball  seat,  spring,  safety  plug,  and  end  plug  in  the  order 
named.  Adjust  both  ends  of  drag  link  (subpar.  b  above)  and  lubri- 
cate (Section  VIII). 


Section  XXXVII 
FRONT  AND  REAR  SPRING  SUSPENSION 

208.  DESCRIPTION. 

a.  The  front  springs  are  semi-elliptic  type,  shackled  at  front  and 
pivoted  at  rear.  The  springs  are  mounted  on  axle  housings  with  U- 
bolts  on  banjo  type  axles  and  with  studs  and  bolts  on  split  type 
axles.  Rear  spring  suspension  consists  of  inverted  semi-elliptic 
springs,  mounted  on  roller  bearing  spring  seats,  and  retained  with 
U-bolts.  Slipper  type  spring  ends  are  located  in  guide  brackets  on 
each  rear  axle.  The  ends  of  the  springs  are  free  to  slide  forward  or 
backward  to  permit  the  springs  to  lengthen  and  retract  under  load 
compression  and  rebound  action.  Torque  rods,  three  at  each  axle, 
interconnect  the  forward  rear  (intermediate)  axle  and  the  rearward 
rear  axle  with  the  trunnion  brackets  and  vehicle  frame. 

209.  FRONT  SPRING  SUSPENSION. 

a.  Description.  Two  types  of  shackles  are  used  on  these  vehicles, 
depending  upon  the  type  of  axle  used. 

(1)  Y-Type  Shackles — Banjo  Type  Axles  (figs.  213  and 
214).  This  type  shackle  is  attached  to  the  bracket  and  spring  by 
means  of  pins.  The  outside  ends  of  the  pins  are  grooved  to  permit  in- 
stallation of  clamping  bolts.  Use  of  spacer  is  shown  in  figure  214. 
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RA  PD  333027 

Figure  2 1 3 — Front  Springs  Installed — Banjo  Type  Axle 

(2)  U-Type  Shackles — Split  Type  Axles  ( figs.  2 1 5  and  216). 
This  type  shackle  is  attached  to  the  frame  bracket  and  spring  by 
means  of  shackle  bolts.  All  upper  shackle  bolts  are  retained  by  nuts 
and  cotter  pins,  while  the  lower  shackle  bolts  may  be  retained  by 
nuts  and  cotter  pins,  or  the  bolts  may  be  threaded  into  the  shackles 
and  retained  by  a  lock  plate.  These  differences  are  shown  in  figure 
215  and  are  noted,  as  necessary,  in  the  text  when  removal  or  in- 
stallation procedures  are  affected. 
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RA  PD  333052 

Figure  2 1 4— Front  Spring  Shackles— Banjo  Type  Axle 

b.  Spring  and  Shackle  Removal  (Banjo  Type  Axles)  (figs. 
213  and  214).  The  following  procedures  are  in  logical  sequence  for 
removing  and  installing  all  front  springs,  spring  shackles,  and  shackle 
bolts;  however,  individual  parts  may  be  removed  and  installed  sep- 
arately as  necessary. 

( 1 )  Raise  Front  End  of  Vehicle.  Jack  up  front  end  of  vehicle 
until  spring  tension  is  relieved.  Block  rear  wheels  to  prevent  vehicle 
from  rolling. 

(2)  Remove  U-Bolts.  Remove  all  U-bolt  nuts,  remove  U-bolts, 
shock  absorber  bracket,  and  bumper  block. 

(3)  Remove  Shackle  and  Pins.  Remove  shackle  pin  clamp 
bolts,  and  drive  out  shackle  pins.  Frame  is  provided  with  a  hole  to 
facilitate  driving  out  upper  pin. 
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Figure  2 1 5 — Front  Springs  Installed — Split  Type  Axle 

(4)  Remove  Rear  Bracket  Bolt.  Remove  cotter  pin  and  nut 
from  rear  bracket  bolt.  Drive  out  bolt  and  remove  spring  [with 
winch  (GM-2 140052)  G508-03-89810;  less  winch  (GM-2 140053) 
G508-03-89792]  assembly. 

c.  Spring  and  Shackle  Installation  (Banjo  Type  Axles)  (figs. 
213  and  214). 

(1)  Position  Spring.  Place  spring  in  position  and  install  rear 
bracket  bolt  and  nut,  draw  nut  up  tight,  and  install  new  cotter  pin. 

(2)  Install  Front  Shackle.  Line  up  shackle  and  spacer  in 
front  bracket  with  spacer  positioned  as  necessary  (tig.  214),  then 
drive  in  upper  pin.  The  spacer  is  used  on  outer  side  of  right  front 
spring  with  winch  and  on  inner  side  of  right  front  spring  without 
winch.  Aline  hole  in  spring  eye  with  lower  holes  in  shackle  and  drive 
in  lower  pin.  Make  sure  grooves  in  pins  line  up  with  holes  in  shackle. 
Install  and  tighten  clamp  bolts,  lock  washers  and  nuts. 

(3)  Install  U-Bolts.  Install  U-bolts,  bumper  block,  and  shock 
absorber  bracket  on  front  springs  and  axle  housing,  then  install  U- 
bolt  nuts.  Tighten  nuts  with  torque  wrench  to  170-185  foot-pounds 
and  remove  jack. 

d.  Spring  and  Shackle  Removal  (Split  Type  Axles)  (figs.  215 
and  216). 

(1)  Raise  Front  End.  Jack  up  front  end  of  vehicle  until  ten- 
sion on  spring  is  relieved.  Block  rear  wheels. 

(2)  Remove  Stud  or  Bolt  Nuts.  Four  studs  are  used  to  re- 
tain right-hand  spring  and  four  bolts  are  used  to  retain  left-hand 
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Figure  2 1 6— Front  Spring  Shackles — Split  Type  Axle 
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spring.  Loosen  and  remove  nuts  from  either  studs  or  bolts,  then  re- 
move bumper  block  and  shock  absorber  bracket. 

(3)  Remove  Shackle  Bolts.  Remove  the  cotter  pins  and  nuts 
from  shackle  bolts,  then  use  a  lead  hammer  and  a  punch  to  drive 
out  bolts.  On  the  left  front  spring  on  early  vehicles  with  winch,  and 
on  both  front  springs  on  late  vehicles  with  or  without  winch,  the 
lower  bolt  must  be  unscrewed,  not  driven  out.  Bend  tangs  of  lock 
away  from  hex  end  of  bolt  and  unscrew  bolt. 

(4)  Remove  Rear  Bracket  Bolt.  Remove  cotter  pin  and  nut 
from  rear  bracket  bolt,  then  use  a  lead  hammer  and  a  punch  and 
drive  out  bolt.  Spring  assembly  [with  winch  (GM-2 140052)  G508- 
03-89810;  less  winch  (GM-2 140053)  G508-03-89792]  may  then  be 
withdrawn. 

e.  Spring  and  Shackle  Installation  (Split  Type  Axles)  (figs. 
215  and  216). 

(1)  Position  Spring.  Place  spring  in  position.  Install  rear 
bracket  bolt  and  nut,  draw  nut  up  tight,  then  install  new  cotter  pin. 

(2)  Position  Shackle.  Line  up  holes  in  shackle  and  front 
bracket,  install  top  bolt,  nut,  and  cotter  pin.  Line  up  holes  in  shackle 
and  front  spring  and  install  bottom  bolt  and  spacer.  On  vehicles 
equipped  with  winch,  the  spacer  is  installed  on  inner  side  of  shackle 
on  right-hand  spring,  while  on  left-hand  spring,  the  spacer  is  installed 
on  outer  side  of  shackle.  On  vehicles  without  winch,  spacers  are 
installed  on  the  inner  side  on  both  front  springs.  Install  nut  on  bolt 
or  thread  bolt  into  shackle,  as  the  case  may  be  (fig.  216),  and  draw 
up  tight,  then  back  off  one-half  turn  and  install  cotter  pin  or  bend 
lock  plate  against  hex  end  of  bolt. 

(3)  Install  Spring  Seat  Bolts  and  Bumper  Blocks.  Install 
spring  seat  bolts  (left  front  spring  only).  Studs  are  used  at  right 
front  spring.  Make  sure  that  guard  is  installed  on  bottom  of  the 
two  left-hand  front  bolts.  Install  bumper  blocks,  shock  absorber 


A  REAR  SPRING  ASSEMBLY 

B  U-BOLTS 

C  U-BOLT  NUTS 

D  U-BOLT  SPACER 


E  SPRING  SEAT 

F  SPRING  SEAT  CLAMP  BOLT 
6  SPRING  SEAT  CAP 
H  LOWER  TORQUE  ROD 
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Figure  2 I 7— Rear  Spring  Installed 
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brackets,  and  nuts.  Tighten  nuts  with  torque  wrench  to  170-185 
foot-pounds  and  remove  jack. 

210.  REAR  SPRINGS. 

a.  Description.  The  rear  springs  are  inverted  semi-elliptic  type 
(fig.  217)  with  the  center  of  spring  held  to  the  spring  seat  by  two 
U-bolts.  The  ends  of  the  spring  ride  in  the  spring  guide  brackets  on 
the  axle  housings. 

b.  Removal  (fig.  217). 

(1)  Hoist  Rear  End  of  Vehicle.  Position  jack  under  cross 
shaft  to  frame  bracket  and  jack  up  vehicle  enough  to  relieve  spring 
tension  on  side  to  be  serviced.  Block  wheels  to  keep  vehicle  from 
rolling.  Loosen  and  remove  outer  wheel  nuts  (hex),  and  remove  the 
two  outer  wheels  on  side  to  be  serviced. 

(2)  Remove  U-Bolts.  Loosen  and  remove  U-bolt  nuts  and 
spacer.  Loosen  spring  seat  clamp  bolts. 

(3)  Remove  Spring  from  Vehicle.  Force  spring  off  seat,  then 
slide  back  until  front  end  of  spring  can  be  lifted  out  of  bracket  on 
forward  rear  axle.  Raise  up  front  end  of  spring  and  pull  forward 
until  rear  end  of  spring  clears  bracket  on  rearward  axle  and  remove 
from  under  vehicle. 

c.  Installation  (fig.  217). 

( 1 )  Position  Spring.  Place  end  of  spring  in  bracket  on  forward 
rear  axle  and  slide  spring  forward  in  bracket  until  rear  of  spring 
will  enter  bracket  on  rearward  axle  and  then  slide  spring  toward 
rear  until  center  bolt  drops  into  recess  in  spring  seat.  Make  sure 
spring  center  bolt  is  tight.  Place  U-bolt  spacer  in  position  on  top  of 
spring. 

(2)  Install  U-Bolts.  Insert  U-bolts  in  place  with  top  of  U- 
bolts  seated  in  groove  in  spacer.  Thread  nuts  on  U-bolts  and  tighten 
with  torque  wrench  to  200-220  foot-pounds,  then  tighten  spring  seat 
clamp  bolts. 

(3)  Install  Wheels.  Install  wheels  and  make  certain  that  in- 
ner and  outer  wheel  nuts  are  tight.  Lower  vehicle  to  ground  and  re- 
move jack.  Check  tightness  of  spring  U-bolts  with  spring  under  load. 

211.  REAR  SPRING  SEATS. 

a.  Description  The  rear  spring  seats  are  supported  on  the  trun- 
nion cross  shaft  by  tapered  roller  bearings  (fig.  218),  which  must  be 
lubricated  at  intervals  specified  in  Section  VIII,  and  inspected  and 
disassembled  at  intervals  indicated  in  Section  XI,  if  satisfactory 
spring  operation  is  to  be  obtained.  The  bearings  must  be  carefully 
adjusted  upon  reassembly. 

b.  Check  Bearing  Adjustment.  Position  jack  under  cross  shaft 
and  raise  to  relieve  weight  on  spring.  Remove  outer  wheels.  Then 
take  out  U-bolts.  Remove  spring  from  spring  seat  and  lower  jack 
under  cross  shaft.  Oscillate  spring  seat  either  way  while  pulling  and 
pushing  on  seat.  If  seat  oscillates  smoothly  without  perceptible  end 
play  or  side  shake,  no  further  inspection  is  required  and  spring  can 

•398- 


TM  9-801 
211 


FRONT  AND  REAR  SPRING  SUSPENSION 

be  reinstalled.  If  end  play  or  side  shake  is  noticed  or  if  oscillation 
is  jerky,  spring  seat  and  bearings  have  to  be  removed  for  further 
inspection. 

c.  Remove  Spring  Seat  (fig.  218).  Remove  bearing  cap  and 
gasket  by  removing  the  four  cap  screws  holding  cap  to  seat  assem- 
bly. Straighten  bent-over  portion  of  nut  lock,  then  remove  lock  nut, 
lock  adjusting  nut,  and  washer.  Remove  spring  seat  together  with 
outer  bearing  cone  and  roller  assembly,  outer  and  inner  bearing 
cups  and  seal  flange.  Lift  outer  bearing  assembly  out  of  spring  seat. 

d.  Clean  and  Inspect  Bearings  and  Cups.  Wash  bearing  cone 
and  roller  assemblies  and  cups  thoroughly  with  dry-cleaning  solvent, 
wipe  bearings  and  cups  dry  and  inspect  them  carefully.  If  surfaces 
of  cups  or  bearing  rollers  are  pitted,  they  should  be  replaced.  A  pitted 
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A  SPRING  SEAT  CAP  F  CROSS  SHAFT 

B  SPRING  SEAT  G  CROSS  SHAFT  BRACKET 

C  SPRING  H  SUPPORT  BRACKET 
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E  BEARING  SPACER  J  OIL  SEAL  FLANGE 
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Figure  2 1 8 — Rear  Spring  Seat  Cross  Section 
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surface  is  one  in  which  small  particles  have  broken  out,  leaving 
jagged  depressions.  Bearings  used  in  spring  seats  roll  back  and  forth 
as  vehicle  passes  over  uneven  terrain,  but  bearing  rollers  always 
return  to  same  relative  position  in  cups.  In  fact,  bearing  rollers  rest 
in  this  one  position  most  of  the  time.  Polished  lines  appear  on  bear- 
ing cups,  showing  "resting"  position  of  rollers  and  should  not  be  con- 
fused with  pitting.  These  lines  are  spaced  according  to  distance  be- 
tween line  of  contact  and  each  roller.  These  lines  are  not  harmful 
and  bearings  should  not  be  replaced  unless  rough  or  jerky  condition 
can  be  felt  by  rotating  bearing  roller  assembly  in  race,  or  if  surfaces 
of  cups  are  actually  pitted  or  broken.  If  bearing  cups  or  cones  are 
damaged,  replace  with  new  parts.  Wash  seal  and  seal  flange  thor- 
oughly. Wipe  dry  and  inspect  .flange  for  pitted  or  worn  condition. 
Check  tightness  of  flange  in  spring  seat.  Replace  if  necessary. 

e.  Remove  Bearing  Cups,  Inner  Bearing,  and  Seal  (If  Neces- 
sary). 

( 1 )  Remove  Cups.  Drive  bearing  cups  out  of  spring  seat,  using 
a  punch  and  hammer.  Be  careful  not  to  cock  cups  during  removal 
to  prevent  damaging  the  seat.  If  seat  is  fitted  with  a  seal  flange  (used 
with  new  lip  type  seal),  this  flange  must  be  removed  before  inner 
cup  can  be  removed.  Remove  flange  by  driving  a  chisel  between 
flange  and  seat  and  prying  out. 

(2)  Remove  Inner  Bearing  and  Seal.  Remove  inner  bearing 
from  end  of  cross  shaft.  Pry  oil  seal  off  shoulder  on  cross  shaft 
bracket. 

f .  Install  Bearing  Cups.  Install  bearing  cups  in  spring  seat  with 
wide  edge  of  cup  toward  center  of  seat.  Use  replacer  (41-R-2385- 
276)  to  drive  outer  cup  (Timken-2720)  firmly  against  shoulder  in 
seat.  Use  replacer  (41-R-2385-275)  to  drive  inner  cup  (Timken- 
3720)  against  shoulder  in  seat. 

g.  Lubricate  Bearings.  Lubricate  bearings  as  directed  in  Section 
VIII. 

h.  Install  Spring  Seat,  Bearings,  and  Oil  Seal  (fig.  218). 
NOTE:  Two  types  of  oil  seals  have  been  used  on  these  vehicles. 
Early  type  seal  consists  of  a  felt,  retainer,  and  washer.  Late  type  is  a 
lip  type  seal  used  with  a  seal  flange.  Whenever  the  spring  seat  is  re- 
moved, replace  the  felt  type  seal  with  a  new  lip  type  seal,  if  available. 
Instructions  are  also  given  for  installing  felt  type  seal  in  the  event 
the  lip  type  seal  is  not  available. 

( 1 )    Install  Seal  and  Bearing. 

(a)  Lip  Type  Seal.  Apply  a  small  amount  of  gasket  cement  (No. 
1)  to  seal  shoulder  of  cross  shaft  frame  bracket  and  drive  seal 
against  end  of  shoulder  with  special  replacer  (41-R-2397-425).  Be 
sure  that  cupped  side  of  rubber  seal  is  toward  frame.  Install  bearing 
spacer  on  cross  shaft.  Install  bearing  cone  and  roller  assembly,  using 
replacer  (41-R-2391-30).  If  seal  flange  was  removed,  coat  outside 
of  flange  sparingly  with  gasket  cement  (No.  1)  and  press  into  spring 
seat. 
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(b)  Felt  Type  Seal.  Install  seal  washer,  felt,  and  retainer  on 
cross  shaft  bracket.  Make  sure  that  retainer  flange  is  under  felt  and 
away  from  bearing.  Install  inner  bearing  cone  and  roller  assembly, 
using  replacer  (41-R-2391-30). 

(2)  Install  Spring  Seat.  Fill  cavity  between  inner  seal  and 
bearing  with  lubricant  and  apply  a  small  amount  of  lubricant  on 
seal  contacting  surfaces.  Position  Spring  seat  on  cross  shaft  end  and 
install  outer  bearing. 

(3)  Install  Adjusting  Nut  and  Washer.  Place  adjusting  nut 
washer  and  adjusting  nut  (inner)  over  end  of  cross  shaft.  Draw  ad- 
justing nut  up  to  approximate  adjustment.  Spring  seat  should  be 
oscillated  while  tightening  to  prevent  grease  from  being  squeezed 
out  from  under  bearing  rollers. 

(4)  Adjust  Bearings.  Tighten  adjusting  nut  until  slight  in- 
crease in  bearing  drag  over  original  drag  of  bearing  seal  is  noticed 
when  seat  is  oscillated.  Lubricate  bearings  with  pressure  gun  (Sec- 
tion VIII). 

(5)  Install  Bearing  Cap.  When  adjusting  nut  is  tightened 
properly,  replace  adjusting  nut  lock  and  locking  nut  (outer).  Tighten 
locking  nut  securely.  Test  adjustment  once  more  to  see  that  it  has 


SPLIT  TYPE  AXLE 
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Figure  2 1 9— Upper  Torque  Rods  Installed 
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not  been  changed  and  correct  if  necessary.  Bend  portion  of  nut  lock 
over  flats  of  adjusting  nut  and  lock  nut.  Install  the  bearing  cap  and 
new  gasket.  Install  and  tighten  the  four  cap  screws  and  lock  washers. 
Install  spring  (par.  210  c)  and  install  outer  wheels. 

212.    TORQUE  RODS. 

a.  Description.  Torque  rods,  three  on  each  side,  interconnect 
the  forward  rear  (intermediate)  axle  and  the  rearward  rear  axle  with 
the  trunnion  brackets  and  frame  crossmember  (figs.  217  and  219). 
The  ball  pin  studs  at  each  end  of  all  six  torque  rods  are  mounted  in 
special  bearings.  The  torque  rods  used  with  split  type  axles  are  1  Vfe 
inches  longer  than  those  used  with  banjo  type  axles. 

b.  Removal. 

(1)  Jack  up  Vehicle.  Place  jack  under  spring  seat  and  raise 
until  tension  is  off  springs.  Remove  nuts  and  lock  washers  from 
torque  rod  pins. 

(2)  Remove  Pins  at  Each  End  of  Torque  Rods  (fig.  220). 
Force  torque  rod  pins  out  of  brackets.  To  start  pins,  insert  a  claw 
bar  between  bracket  and  hub  of  torque  arm.  Strike  bottom  of  brack- 
et sharply  with  heavy  hammer  while  prying  with  claw  bar.  Bushing 
in  torque  rod  will  be  damaged  if  excessive  force  is  used  with  bar. 

(3)  Remove  Upper  Torque  Rod  Brackets  at  Frame  Cross- 
member.  Remove  upper  torque  rod  brackets  on  front  and  rear  of 
crossmember  by  removing  the  six  nuts,  lock  washers,  and  bolts  from 
each  bracket. 


RA  PD  64501 

Figure  220 — Disconnecting  Torque  Rod 
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c.  Installation. 

( 1 )  Install  Upper  Torque  Rod  Brackets  at  Frame  Cross- 
member  (Split  Type  Axles).  Brackets  at  frame  crossmember  for 
upper  torque  rods  for  split  type  axles  are  identical  and  either  can  be 
used  at  front  or  rear  of  crossmember.  Position  brackets  on  frame 
crossmember  and  insert  the  six  attaching  bolts,  then  install  and 
tighten  lock  washers  and  nuts. 

(2)  Install  Upper  Torque  Rod  Brackets  at  Frame  Cross- 
member  (Banjo  Type  Axles).  Brackets  for  upper  torque  rods  for 
banjo  type  axles  are  not  interchangeable.  Bracket  attached  to  front 
of  crossmember  must  be  installed  with  large  end  of  taper  toward  left 
side  of  frame.  Bracket  at  rear  of  crossmember  must  also  be  installed 
with  large  end  of  taper  toward  left  side  of  frame.  Position  brackets 
on  frame  crossmember  and  insert  the  six  attaching  bolts,  then  install 
lock  washers  and  nuts.  Tighten  nuts  securely. 

(3)  Install  Torque  Rods.  Clean  all  grease  and  dirt  from 
torque  rod  pins,  and  see  that  bushings  are  clean  and  free  from  dirt. 
The  two  lower  torque  rods  on  each  axle  should  be  installed  before 
top  torque  rods  are  installed.  Force  torque  rod  pin  firmly  into  brack- 
ets, using  a  block  of  wood  and  hammer,  and  then  install  lock  washers 
and  nuts.  Tighten  securely.  Lower  and  remove  jacks. 

213.    SHOCK  ABSORBERS. 

a.  Description.  The  shock  absorbers,  mounted  on  the  outer  side 
of  the  frame  over  the  front  axle,  are  used  at  the  front  end  only  (figs. 
213  and  215). 

b.  Removal.  Remove  nut  and  lock  washer  from  eye  bolt  and  lift 
eye  bolt  out  of  bracket  at  spring.  From  inside  frame,  remove  two 
nuts,  lock  washers,  and  flat  washers  from  shock  absorber  to  frame 
bolts  and  remove  shock  absorber,  link,  and  eye  assembly.  Remove 
nut  from  tapered  stud  at  each  end  of  link,  remove  eye  bolt  from  link, 
and  remove  link  from  shock  absorber  arm. 

c.  Installation.  Install  eye  bolt  on  tapered  stud  in  end  of  link 
and  install  nut.  Insert  tapered  stud  in  other  end  of  link  through 
shock  absorber  arm  and  install  nut.  Tighten  nuts  firmly.  Install  two 
bolts  through  shock  absorber  and  frame,  install  two  flat  washers, 
lock  washers,  and  nuts  on  bolts  and  tighten  firmly.  Insert  eye  bolt 
through  bracket  at  spring,  install  nut  and  lock  washer  and  tighten. 

d.  Check  and  Replenish  Fluid.  Clean  shock  absorber  thorough- 
ly, then  remove  filler  plug  and  check  level  of  fluid.  If  fluid  is  below 
level  of  filler  plug  hole,  additional  fluid  must  be  added.  Remove  nut 
and  lock  washer  attaching  lower  end  of  link  to  eye  bolt  and  pull 
tapered  stud  out  of  eye  bolt.  Fill  shock  absorber  with  fluid  (Section 
VIII)  and  replace  filler  plug.  Move  shock  absorber  arm  up  and 
down  several  times  to  work  fluid  into  piston  cylinder.  Remove  filler 
plug  and  add  more  fluid.  To  provide  necessary  air  space  in  shock 
absorber,  allow  fluid  to  drain  down  to  the  level  of  filler  plug  hole, 
then  install  filler  plug  with  new  gasket. 
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FRAME 

214.  DESCRIPTION. 

a.  General.  The  frame  is  composed  of  steel  channel  section  side 
rails  to  which  steel  gussets,  brackets,  and  crossmembers  are  riveted. 
Other  attachments  such  as  fuel  tank  brackets,  battery  box,  step 
hangers,  bumpers,  and  tire  carrier  are  bolted  in  place. 

b.  Frame  Alinement.  Since  the  frame  constitutes  the  "founda- 
tion" of  the  entire  vehicle,  proper  functioning  of  the  vehicle  and  its 
components  is  greatly  dependent  upon  correct  frame  alinement.  If 
vehicle  has  been  in  a  collision,  or  if  there  is  any  reason  to  suspect  a 
sprung,  swayed,  or  otherwise  misalined  frame,  report  condition 
immediately  to  proper  authority. 

c.  Checking  Procedure  (fig.  221).  The  most  convenient  way  to 
check  frame  alinement,  particularly  on  trucks  equipped  with  a  body, 
is  by  marking  on  the  floor  all  points  from  which  measurements  are 
to  be  taken.  This  can  be  done  by  tacking  or  cementing  pieces  of 
paper  securely  to  the  floor  under  each  point  of  measurement.  Start- 
ing at  "M,"  indicated  on  figure  221,  drop  a  "plumb  bob"  from  each 
point.  Satisfactory  checking  is  dependent  upon  accuracy  of  marks 
with  relation  to  the  frame.  After  each  point  shown  has  been  marked 
carefully  and  the  vehicle  moved  away  from  the  layout  on  the  floor, 
proceed  as  directed  in  the  following  steps. 

(1)  Check  frame  width  at  front  and  rear  ends,  using  corre- 
sponding marks  on  floor.  If  widths  correspond  to  specifications 
given,  draw  center  line  full  length  of  vehicle  halfway  between  marks 
indicating  front  and  rear  widths.  If  frame  width  is  not  correct,  lay 
out  center  line  as  directed  in  step  (4)  below. 

(2)  With  center  line  properly  laid  out,  measure  distance  from  it 
to  opposite  points  marked  over  entire  length  of  chassis.  If  frame  is  in 
proper  alinement,  measurements  should  not  vary  more  than  Vs  inch 
at  any  point. 

(3)  To  locate  point  at  which  frame  is  sprung,  measure  diagonals 
marked  A,  B,  and  C.  If  diagonals  in  each  pair  are  within  V%  inch,  that 
part  of  frame  included  between  points  of  measurements  may  be  con- 
sidered in  alinement,  and  these  diagonals  should  intersect  within  Vs 
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Figure  221 — frame  Alinement  Check  Points 
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SECTIONS  OF  TOOTHED  LOCK  WASHER  MOUNTINGS 


FRONT  BUMPER  (WITHOUT  WINCH) 

A  GUARD  TO  HOOD  SIDE  PANEL 
B  GUARD  TO  RADIATOR  SUPPORT 
C  GUARD  TO  HOOD  SIDE  PANEL 
D  GUARD  TO  RADIATOR  SUPPORT 
E  GUARD  TO  FENDER  SKIRT 
F  GUARD  TO  FENDER 
G  GUARD  TO  FENDER 
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Figure  222— Front  Bumper,  Tow  Hooks,  and  Brush  Guard 
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inch  of  center  line.  Variations  of  more  than  Vs  inch  indicate  misaline- 
ment. 

(4)  If  center  line  cannot  be  laid  out  from  points  at  ends  of  frame, 
it  can  be  drawn  through  intersection  of  any  one  pair  of  diagonal 
lines  of  equal  length  and  center  point  of  either  end  of  frame.  Center 
line  can  also  be  laid  out  through  points  of  intersection  of  any  two 
pairs  of  equal  diagonals.  If  extreme  front  end  or  horn  of  frame  is 
damaged,  center  of  front  end  of  frame  can  be  located  from  point 
exactly  midway  between  radiator  support  bolts. 

(5)  After  it  has  been  determined  that  frame  is  properly  alined, 
front  axle  alinement  with  frame  can  be  checked  as  directed  below 
(fig.  221). 

(a)  Front  axle  is  square  with  frame  if  ER  equals  EL,  and  DR 
equals  DL. 

(b )  Front  axle  has  shifted  sideways  if  ER  is  less  than  EL,  and 
DR  less  than  DL,  or  vice  versa. 

(c)  Front  axle  is  bent,  twisted,  or  shifted  if  ER  is  less  than  EL 
and  DR  is  greater  than  DL,  or  vice  versa. 

215.  BUMPERS. 

a.  Rear  Bumpers  (fig.  224).  Two  rear  bumpers  (bumperettes) 
are  formed  from  steel  plate  and  are  attached  to  each  frame  rear 
corner. 

(1)  Rear  Bumper  Removal.  Remove  eye  bolt  and  hex-head 
bolt  attaching  bumper  to  rear  crossmember.  Remove  four  bumper 
to  side  rail  bolts  then  remove  bumper.  Removal  operations  are  same 
for  either  right-  or  left-hand  side. 

(2)  Rear  Bumper  Installation.  Position  bumper  on  frame, 
using  drifts  to  aline  holes.  Install  bolts,  nuts,  and  washers,  locating 
eye-bolt  as  in  figure  224,  then  tighten  all  nuts  firmly.  Installation  is 
same  for  either  bumper. 

b.  Front  Bumpers  (fig.  222).  Front  bumper,  used  on  models 
without  winch,  is  a  pressed  steel  channel,  bolted  to  front  ends  of 
frame  side  rails.  For  models  with  winch,  a  similar,  but  wider  bumper 
with  a  cutout  in  lower  center  section  is  attached  to  frame  extension 
with  bolts  and  brackets. 

( 1 )    Models  Without  Winch. 

( a)  Removal.  Remove  two  bolts,  nuts,  and  washers  at  front  end 
of  each  tow  hook  then  remove  short  spacers  from  between  bumper 
gusset  and  side  rail.  Loosen  each  rear  tow  hook  bolt  nut  and  swing 
tow  hooks  to  rear.  Remove  two  bolts,  nuts,  and  washers  from  top 
flange  of  bumper,  remove  two  bolts,  nuts,  and  washers  from  lower 
flange  of  bumper,  then  lift  bumper  off  side  rails. 

(b)  Installation.  Position  bumper  on  side  rails  with  the  short 
(ii/16  in.)  spacers  between  side  rails  and  bumper  gussets,  then  swing 
tow  hooks  into  position.  Install  two  bolts  in  each  tow  hook,  then 
install  washers  and  nuts  loosely.  Install  two  bolts  attaching  bumper 
upper  flange  to  gusset,  then  install  washers  and  nuts  loosely.  Install 
two  bumper  lower  flange  to  side  rail  bolts,  and  install  washers  and 
nuts  loosely.  Tighten  all  nuts,  including  tow  hook  rear  nuts,  firmly. 
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(2)    Models  With  Winch. 

(a)  Removal.  Unhook  winch  chain  from  tow  hooks,  then  remove 
two  bolts,  nuts,  and  washers  at  front  of  each  tow  hook.  Loosen  nut 
on  each  rear  tow  hook  bolt  and  swing  tow  hooks  to  rear.  Remove 
two  bolts,  nuts,  and  washers  attaching  bumper  lower  flange  to  bump- 
er brackets,  then  remove  four  bumper  upper  flange  to  winch  angle 
bolts  and  washers.  Lift  bumper  off  frame  extensions. 

(b)  Installation.  Position  bumper  on  frame  extensions,  swing 
tow  hooks  forward,  and  aline  holes  with  drifts.  Loosely  install  four 
bolts  with  washers  through  bumper  upper  flange  into  winch  angle. 
Install  two  bolts,  nuts,  and  washers  attaching  bumper  lower  flange 
to  each  bumper  bracket,  then  tighten  all  bolts  and  nuts  firmly,  includ- 
ing tow  hook  rear  bolt  nuts.  Hook  chain  on  tow  hooks  and  engage 
winch  to  pull  chain  taut. 

216.  TOW  HOOKS. 

a.  Front  Tow  Hooks  (fig.  222).  A  right-hand  and  a  left-hand 
tow  hook  is  bolted  to  front  end  of  frame  side  rails  on  models  without 
winch,  and  to  ends  of  frame  extension  on  vehicles  equipped  with 
winch. 

( 1 )    Models  Without  Winch. 

(a)  Removal.  Remove  three  bolts,  nuts,  and  washers,  and  two 
spacer  attaching  tow  hook,  then  remove  tow  hook.  Removal  opera- 
tion is  same  for  either  side. 

(b)  Installation.  Position  n/16-inch  long  spacer  between  side  rail 
and  bumper  gusset  then  position  tow  hook  with  x%6-inch  long 
spacer  under  hook  rear  bolt  hole.  Install  three  bolts,  nuts,  and  wash- 
ers and  tighten  nuts  firmly.  Installation  is  same  for  either  side. 

( 2  )    Models  With  Winch. 

(a)  Removal.  Remove  three  bolts,  nuts,  and  washers,  and  one 
spacer  attaching  tow  hook,  then  remove  tow  hook.  Removal  opera- 
tion is  applicable  to  either  side. 

(b)  Installation.  Position  tow  hook  with  Vi-inch  long  spacer 
under  hook  rear  bolt  hole,  then  install  three  bolts,  nuts,  and  wash- 
ers, tightening  nuts  firmly.  Operation  is  same  for  either  side. 

b.  Rear  Tow  Hooks.  Rear  tow  hooks  are  used  only  on  vehicles 
equipped  with  water  tank  or  gasoline  tank  bodies.  One  tow  hook  is 
bolted  to  side  of  each  frame  side  rail  near  rear  crossmember. 

(1)  Removal.  Remove  three  bolts,  nuts,  and  washers,  and  one 
spacer,  then  remove  rear  tow  hook.  Removal  is  same. for  either  side. 

(2)  Installation.  Position  tow  hook  on  frame  side  rail  with 
spacer  under  hook  front  bolt  hole,  install  three  bolts,  nuts,  and  wash- 
ers, and  tighten  nuts  firmly.  Installation  operation  is  same  for  either 
side. 

217.  BRUSH  GUARD. 

a.  Brush  guard,  made  of  steel  rods  and  bars  integrally  welded  to 
a  rigid  frame,  protects  radiator  core,  headlights,  and  blackout  lights 
from  damage.  Guard  also  serves  to  reinforce  front  end  sheet  metal 
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by  tieing  together  fenders,  radiator  support,  and  hood  side  front 
panels. 

b.  On  vehicles  equipped  with  radio  suppression  it  is  important 
that  attaching  bolts  be  kept  tightened  to  suppress  radio  interference 
noise. 

c.  Brush  Guard  Removal.  Remove  three  bolts,  nuts,  and  wash- 
ers attaching  each  fender  to  guard  (F  and  G,  fig.  222).  Remove  five 
bolts,  nuts,  and  washers  attaching  sheet  metal  to  each  side  of  brush 
guard  (A,  C,  and  E,  fig.  222).  Remove  four  bolts,  nuts,  and  washers 
attaching  radiator  supports  to  each  side  of  brush  guard  (B  and  D, 
fig.  222),  then  pull  brush  guard  forward  and  remove  from  vehicle. 

d.  Radio  Noise  Suppression.  Figure  222  shows  location  of  all 
brush  guard  attaching  bolts  together  with  sectional  views  of  bolts 
installed.  The  internal-external  toothed  lock  washers  must  be  used 
on  each  bolt,  one  under  bolt  head,  the  other  under  the  nut,  to  pre- 
vent electrical  radiation. 

e.  Brush  Guard  Installation.  Position  brush  guard  on  vehicle, 
and  aline  bolt  holes  with  drift.  Install  four  bolts  and  nuts,  and  eight 
internal-external  toothed  lock  washers  attaching  each  side  of  brush 
guard  to  radiator  supports  (B  and  D,  fig.  222).  Install  the  10  internal- 
external  toothed  lock  washers,  and  five  bolts  and  nuts  attaching 
sheet  metal  to  each  side  of  brush  guard  (A,  C,  and  E,  fig.  222).  In- 
stall six  internal-external  toothed  lock  washers,  and  three  nuts  and 
bolts  attaching  each  fender  to  brush  guard  (F  and  G,  fig.  222). 
Tighten  all  mounting  nuts  firmly. 

218.    SPARE  WHEEL  CARRIERS. 

a.  Three  types  of  wheel  carriers  are  used;  the  type  used  being 
dependent  on  wheelbase  and  body.  The  164-inch  wheelbase  (model 
CCKW-353)  with  cargo  or  dump  body  has  single  wheel  carrier 
mounted  on  left  side  rail  back  of  cab  and  under  cargo  body  (fig. 
223).  The  145-inch  wheelbase  (model  CCKW-352)  with  cargo  body 
mounts  two  wheels  and  tires  vertically  between  cab  and  body.  Fuel 
tank  and  tank  support  forms  the  base  for  this  carrier  (fig.  223).  The 
164-inch  wheelbase  (model  CCKW-353)  with  tank  bodies  carries 
a  single  wheel  and  tire  in  vertical  position  between  cab  and  tank 
(fig.  223). 

b.  Long-wheelbase — Cargo  Body. 

(1)  Spare  Wheel  Carrier  Removal  (fig.  223).  Remove  lock, 
then  remove  nut  from  carrier  to  frame  stud.  Lift  latch  handle  and 
swing  wheel  down,  remove  two  spare  wheel  hub  nuts,  then  remove 
wheel.  Remove  the  six  bolts,  nuts,  and  washers  attaching  carrier 
brackets  to  frame,  then  remove  carrier  from  frame. 

(2)  Spare  Wheel  Carrier  Installation  (fig.  223).  Position 
carrier  assembly  on  frame  and  aline  bolt  holes  with  drifts.  Install  six 
mounting  bolts,  nuts,  and  washers,  then  tighten  nuts  firmly.  Position 
spare  wheel  over  two  studs,  install  two  hub  nuts,  and  tighten  nuts 
firmly.  Lift  wheel  to  horizontal  position  and  engage  latch.  Install  stud 
nut  and  tighten  firmly,  then  install  lock. 
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c.  Short-wheelbase — Cargo  Body. 

(1)  Spare  Wheel  Carrier  Removal  (fig.  223).  NOTE:  Spare 
wheel  carrier  support  encloses  the  fuel  tank  which  may  be  removed 
from  carrier  support  either  before  or  after  removal  of  carrier  from 
vehicle.  If  necessary  to  remove  fuel  tank,  refer  to  paragraph  100  for 
removal.  Remove  cargo  racks  from  body,  remove  locks  from  car- 
rier, then  remove  clamp  nuts  from  clamp  bolts.  Swing  clamps  down, 
remove  nuts  from  wheel  hubs,  then  lift  wheels  from  carrier.  Remove 
both  drain  plugs  from  tank  and  drain  tank  completely.  Remove  11 
bolts,  nuts,  and  washers  attaching  carrier  to  frame  side  rails.  Dis- 
connect fuel  gage  wire  at  tank,  then  unscrew  fuel  line  nut  at  tank 
and  disconnect  fuel  line.  Withdraw  gage  wire  and  fuel  line  from 
tire  carrier  support,  shifting  tank  and  carrier  forward  on  side  rails, 
if  necessary  for  clearance.  Lift  carrier  and  tank  unit  straight  up  to 
remove  from  vehicle. 

(2)  Spare  Wheel  Carrier  Installation  (fig.  223).  Position 
carrier  on  frame  side  rails  and  connect  fuel  gage  wire  and  fuel  line, 
shifting  carrier  forward  or  back  as  necessary  to  make  connections. 
Aline  mounting  bolt  holes,  install  1 1  carrier  to  frame  bolts,  nuts,  and 
washers,  and  then  tighten  nuts  firmly.  Position  wheels  in  carrier  and 
install  one  nut  at  hub  of  each  wheel.  Swing  clamp  up  against  tires, 
install  and  tighten  clamp  nuts  on  clamp  bolts,  then  install  locks.  In- 
stall drain  plugs,  then  install  cargo  racks  on  body. 

d.  Long-wheelbase — Tank  Bodies. 

(1)  Spare  Wheel  Carrier  Removal  (fig.  223).  Remove  spare 
wheel  lock,  remove  clamp  nut  and  swing  clamp  down,  then  remove 
spare  wheel.  Remove  eight  bolts,  nuts,  and  washers  attaching  carrier 
to  frame  side  rails  and  lift  carrier  off  chassis. 

(2)  Spare  Wheel  Carrier  Installation  (fig.  223).  Position 
carrier  on  vehicle  and  aline  mounting  bolt  holes  with  drifts.  Install 
eight  carrier  to  frame  bolts,  nuts,  and  washers,  and  tighten  nuts 
firmly.  Position  wheel  and  tire  in  carrier  and  swing  clamp  up  against 
tire.  Install  and  tighten  clamp  nut,  then  install  lock. 

219.    PINTLE  HOOK. 

a.  Pintle  hook  is  mounted  at  center  of  rear  crossm'ember  with 
front  end  of  pintle  supported  by  a  steel  channel.  A  heavy  coil  spring 
in  the  assembly  serves  to  absorb  shocks  in  starting  and  towing. 
Keep  pintle  shaft  nut  tight  enough  to  eliminate  rattles  and  lubricate 
moving  parts  periodically  with  seasonal  grade  engine  oil.  Pintle 
hooks  are  not  used  on  vehicles  equipped  with  water  or  gasoline  tank 
bodies. 

b.  Pintle  Hook  Removal  (fig.  224).  Remove  six  bolts,  nuts,  and 
washers  attaching  pintle  hook  front  support  to  braces.  Remove  cotter 
pin  and  remove  nut  from  pintle  shaft.  Slide  support,  spring,  and 
sleeves  from  pintle  shaft  and  pull  shaft  out  through  rear  cross- 
member. 

c.  Pintle  Hook  Installation  (fig.  224).  Insert  pintle  shaft 
through  rear  crossmember  and  assemble  spring  and  sleeves  on  shaft 
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REAR  BUMPER  AND  PINTLE  HOOK 


ADJUSTING  PINTLE  HOOK  SPRING  TENSION 


EXPLODED  VIEW  OF  PINTLE  HOOK 


A  NUT 
B  WASHER 
C  BOLT 

D  FRONT  SUPPORT 
E  BRACE 

F  SLEEVE 
G  SPRING 
H  HOOK 

I  REAR  CROSSMEMBER 
J  LOCK 


K  LATCH 
L  SCREW 
M  PIN 
N  CHAIN 
O  SUPPORT 

P  BUMPER  TO  SIDE  RAIL  BOLT 
Q  BUMPER  TO  CROSSMEMBER  BOLT 
R  EYE  BOLT 

S  SUPPORT  TO  BRACE  BOLT 
T  BUMPER 


Figure  224 — Pintle  Hook  and  Rear  Bumper 
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with  sleeves  positioned  as  in  figure  224.  Reversing  either  sleeve  will 
make  assembly  too  long  or  too  short  to  properly  install  on  vehicle; 
reversing  both  sleeves  will  result  in  extending  hook  1 3A  inches  back 
from  rear  crossmember.  Place  pintle  support  over  shaft  against 
sleeve  shoulder,  install  washer,  and  start  pintle  shaft  nut.  Insert 
suitable  bar  through  pintle  hook  eye  to  prevent  hook  turning  while 
tightening  nut.  Tighten  shaft  nut  until  support  fits  up  against  frame 
brace,  then  attach  support  to  brace  with  six  bolts,  nuts,  and  wash- 
ers. Adjust  nut  to  provide  just  enough  spring  tension  to  prevent 
rattle,  then  secure  nut  with  new  cotter  pin. 


Section  XXXIX 
CAB  AND  ASSOCIATED  PARTS 

220.  GENERAL. 

a.  Cab  consists  of  an  open  top  structure  enclosing  driver's  com- 
partment. The  cab,  of  all  steel  construction,  consists  of  cowl  and 
dash  panel,  side  panels,  rear  panel,  seat  risers,  and  floor  pan  bolted 
together  into  a  unit  assembly.  Weather  protection  is  provided  by 
windshield,  top  deck,  rear  curtain,  and  hinged  side  curtains.  Cab  is 
equipped  with  an  inside  and  an  outside  rear  view  mirror  (head — 
GM-2 165013),  two  windshield  wipers,  two  rifle  holders,  and  includes 
provision  for  gun  mount  ring. 

221.  CAB  MOUNTINGS. 

a.  Description.  Three-point  type  mounting,  shown  in  figure 
225,  is  used  to  attach  the  cab  to  the  chassis  frame.  Both  front  corners 
of  the  cab  are  flexibly  mounted  by  means  of  a  mounting  cushion 
between  the  cab  and  frame  mounting  bracket.  Rear  mounting  con- 
sists of  a  single  through  bolt  and  cushions  at  rear  center  of  the  cab 
which  fastens  the  cab  to  the  frame  cross  channel.  A  heavy  cushion 
spring  is  mounted  between  cab  and  frame  cross  channel  at  each  side 
of  the  rear  center  mounting  bolt  to  prevent  excessive  rocking  move- 
ment of  the  cab. 

b.  Mounting  Adjustment.  Any  change  in  the  position  of  the 
cab  in  relation  to  the  chassis  frame  may  cause  steering  gear  to  bind 
(par.  204)  and  may  change  the  clearance  between  radiator  and  fan 
(par.  109).  Steering  gear  and  cab  mounting  tightening  procedures 
must  be  performed  together  and  procedure  must  be  followed  in 
sequence  given  if  correct  mounting  is  to  be  obtained. 

(1)  Loosen  Steering  Column  Bracket.  Loosen  two  nuts  at- 
taching steering  column  bracket  at  lower  edge  of  dash  panel. 
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(2)  Loosen  Steering  Gear  Frame  Mounting  Bolts.  Loosen, 
but  do  not  remove,  four  bolt  nuts  attaching  steering  gear  housing 
flange  to  frame  left  side  rail. 

(3)  Adjust  Cab  Mountings.  Loosen  all  three  cab  mounting 
bolts  (fig.  225).  Inspect  mountings  and  replace  any  damaged  parts 
as  described  in  subparagraphs  c  and  d  below.  Move  cab  into  correct 
position  to  locate  squarely  at  all  three  mounting  points  on  chassis. 
Tighten  adjusting  nut  and  lock  nut  on  each  of  three  mounting  bolts, 
being  sure  not  to  change  position  of  cab.  Do  not  use  lubricant  on 
bolts  and  nuts. 

(4)  Check  and  Adjust  Radiator  Mountings  and  Clearance. 
Check  radiator  to  fan  clearance  and  adjust  radiator  mountings  if 
necessary,  as  described  in  paragraph  109. 


J   K  C  IMG 


A  STEEL  SPACER 

B  LEFT  FRONT  MOUNTING  BOLT 

C  LEFT  AND  RIGHT  FRONT 

MOUNTING  CUSHION 
D  LEFT  FRONT  CORNER  OF  CAB 
E  FRAME  LEFT  SIDE  RAIL 
F  CAB  REAR  FLOOR 
G  CENTER  REAR  AND  RIGHT  FRONT 

MOUNTING  CUSHION 
H  STEEL  WASHER 
I  CENTER  REAR  MOUNTING  BOLT 
J  FRAME  RIGHT  SIDE  RAIL 
K  RIGHT  FRONT  CORNER  OF  CAB 


L  RIGHT  FRONT  MOUNTING  BOLT 
M  STEEL  WASHER 
N  ADJUSTING  NUT 
O  LOCK  NUT 

P  RIGHT  FRONT  FRAME  BRACKET 
Q  FRAME  CROSS  CHANNEL 
R  CENTER  REAR  MOUNTING 

CUSHION 
S  CENTER  REAR  STEEL  SPACER 
T  LEFT  FRONT  FRAME  BRACKET 
U  REAR  MOUNTING  SPRING  BOLTS 
V  REAR  MOUNTING  SPRING 


figure  225 — Cab  Three-Point  Mounting 
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(5)  Adjust  Steering  Gear  and  Tighten  Mountings.  Check 
steering  gear  adjustments  and  tighten  steering  gear  mountings,  as 
described  in  paragraph  204.  Tighten  two  U-bolt  nuts  attaching 
steering  column  to  lower  edge  of  dash  panel.  Tighten  four  steering 
gear  housing  flange  to  frame  side  rail  bolts,  tightening  upper  front  or 
pivot  bolt  last.  Turn  steering  wheel  to  extreme  right  and  left  posi- 
tions, and  if  any  binding  is  evident,  repeat  above  operations  so  that 
steering  gear  and  cab  mountings  can  be  tightened  without  causing 
binding. 

c.  Mounting  Removal.  Removal  operations  cover  only  removal 
of  the  three  cab  mounting  bolts,  cushions,  and  spacers. 

( 1 )  Remove  Cab  Left  Front  Mounting  Bolt.  Pry  up  access 
hole  button  plug  from  left  side  of  cab  floor.  Remove  lock  nut,  adjust- 
ing nut,  and  steel  spacer  from  end  of  bolt  accessible  under  cab  skirt 
above  left-hand  running  board.  From  inside  cab,  remove  mounting 
bolt  and  steel  spacer  at  access  hole  in  cab  floor.  Raise  corner  of  cab 
to  relieve  pressure  on  mounting  cushion  and  withdraw  cushion  from 
between  cab  and  frame  bracket. 

(2  )  Remove  Cab  Right  Front  Mounting  Bolt.  Pry  up  access 
hole  button  plug  from  right  side  of  cab  floor.  Remove  lock  nut,  ad- 
justing nut,  washer,  and  mounting  cushion  from  end  of  bolt  accessible 
under  cab  skirt  above  right-hand  running  board.  From  inside  cab, 
remove  bolt,  washer,  and  mounting  cushion  at  access  hole  in  cab 
floor.  Raise  corner  of  cab  to  relieve  pressure  on  mounting  cushion 
and  withdraw  cushion  from  between  cab  and  frame  bracket. 

(3)  Remove  Cab  Rear  Center  Mounting  Bolt.  From  under- 
neath vehicle  at  frame  cross  channel,  remove  lock  nut,  adjusting  nut, 
washer,  and  mounting  cushion  from  end  of  bolt.  Remove  two  nuts, 
washers,  and  bolts  attaching  one  mounting  spring  to  frame  cross 
channel.  From  inside  cab,  remove  rear  center  mounting  bolt,  washer, 
and  mounting  cushion.  Raise  the  rear  corner  of  cab  at  which  spring 
bolts  were  removed  and  withdraw  mounting  cushion  and  steel  spacer. 

d.  Mounting  Installation. 

(1)  Install  Cab  Rear  Center  Mounting  Bolt.  Raise  the 
rear  corner  of  cab  at  which  spring  bolts  were  removed  and  position 
mounting  cushion  and  steel  spacer  (fig.  225)  and  aline  holes.  Lower 
cab  corner  so  cab  rests  on  spacer  above  cushion.  Install  washer  and 
mounting  cushion  on  bolt,  then  insert  bolt  through  cab  floor,  steel 
spacer,  mounting  cushion,  and  frame  cross  channel.  Install  two  bolts, 
nuts,  and  washers  through  mounting  spring  and  frame  cross  channel. 
Install  mounting  cushion,  washer,  and  adjusting  nut  on  end  of  rear 
mounting  bolt,  tightening  nut  firmly,  then  install  and  tighten  lock  nut. 

(2)  Install  Cab  Right  Front  Mounting  Bolt.  Raise  right 
front  corner  of  cab  and  insert  mounting  cushion  between  cab  and 
frame  mounting  bracket,  aline  holes  in  cab,  cushion,  and  bracket, 
then  lower  corner  of  cab.  Install  flat  washer  and  cushion  on  mounting 
bolt  and  insert  bolt  through  cab,  mounting  cushion,  and  frame 
bracket  from  inside  cab.  Install  mounting  cushion,  flat  washer,  and 
adjusting  nut  on  mounting  bolt  from  under  cab  skirt  above  right 
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running  board.  Tighten  nut  firmly,  install  lock  nut  and  tighten.  Install 
button  plug  in  cab  floor. 

(3)  Install  Cab  Left  Front  Mounting  Bolt.  Raise  left 
front  corner  of  cab,  insert  mounting  cushion  between  cab  and  fsame 
bracket,  aline  holes,  then  lower  cab.  Install  steel  spacer  on  bolt  and 
insert  bolt  through  cab,  cushion,  and  frame  bracket  from  inside  of 
cab.  Install  steel  spacer  and  adjusting  nut  from  under  cab  skirt 
above  left-hand  running  board.  Tighten  nut  firmly  and  install  and 
tighten  lock  nut.  Install  button  plug  in  cab  floor. 

222.  WINDSHIELD. 

a.  Description.  Windshield  consists  of  the  windshield  frame  and 
glass  assembly  hinged  to  windshield  tubular  support  frame  at  the 
top  edge  by  interlocking  metal  strips.  Tubular  support  frame  pivots 
at  the  lower  corners  on  pins  in  brackets,  bolted  to  the  cab  cowl  at 
the  front  corners  of  the  driver's  compartment. 

b.  Windshield  Removal  (fig.  226).  Windshield  frame  assembly 
can  be  removed  without  loosening  or  removing  tubular  support 
frame. 

(1)  Disconnect  Adjusting  Arms  at  Brackets.  Loosen  ad- 
justing arm  (upper)  knobs,  open  windshield,  then  tighten  knobs  to 
hold  windshield  tilted  open.  Remove  two  adjusting  arm  to  bracket 
screws  and  disengage  arms  from  brackets. 

(2)  Remove  Windshield  Wiper  Motors.  Remove  wiper 
motors  as  described  in  paragraph  223. 

(3)  Remove  Windshield  Frame  and  Glass  Assembly.  Bend 
open  one  end  of  tubular  frame  hinge  strip  with  screw  driver  (fig. 
226).  Open  windshield  wide  and  slide  frame  and  glass  assembly  end- 
wise sufficiently  to  completely  disengage  interlocking  hinge  strips. 
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Figure  226— Windshield  Frame  and  Glass  Removal 
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c.    Windshield  Installation. 

( 1 )  Hinge  Windshield  to  Frame.  Hold  windshield  frame  and 
glass  in  horizontal  position  and  engage  end  of  strip  with  opened  end 
of  hinge  strip  on  tubular  support  frame.  Slide  frame  and  glass  to 
proper  position  and  close  windshield.  Bend  opened  end  of  tubular 
frame  hinge  strip  to  lock  windshield  in  place  laterally. 

(2)  Connect  Adjusting  Arms.  Open  windshield  sufficiently 
to  position  adjusting  arms  on  windshield  brackets.  Install  screw  and 
tighten  to  connect  each  arm  to  bracket. 

(3)  Install  Windshield  Wiper  Motors.  Install  both  wiper 
motors  as  described  in  paragraph  223. 


223.    WINDSHIELD  WIPERS. 

a.  Description.  Two  identical  vacuum  operated  windshield  wip- 
ers are  mounted  at  top  of  the  left  and  right  sections  of  the  wind- 
shield. Wipers  are  connected  to  engine  manifold  by  means  of  tubing 
and  hose.  Each  wiper  consists  of  a  wiper  motor,  arm,  and  blade. 

b.  Windshield  Wiper  Removal  (fig.  227).  Procedure  is  same 
for  either  motor. 

( 1 )  Disconnect  Hose.  Pull  vacuum  line  hose  loose  from  wiper 
motor. 

(2)  Remove  Blade  and  Arm.  Remove  nut  [(GM-3661579) 
G501-03-14861]  from  end  of  wiper  motor  shaft  and  pull  wiper  arm 
(GM-2 198557)  and  blade  (GM-2198558)  as  an  assembly  from 
motor  shaft. 

(3)  Remove  Windshield  Wiper  Motor.  At  front  side  of  wind- 
shield, remove  the  two  screws  attaching  motor  [(GM-2 180781) 
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Figure  227— Windshield  Wiper  Mounted  and  Support  Clearance 
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G501-02-95848]  to  windshield  frame.  Pull  motor  loose  from  rear 
of  windshield. 

c.  Windshield  Wiper  Installation  (fig.  227).  Procedure  is  the 
same  for  either  motor. 

(1)  Install  Windshield  Wiper  Motor.  Insert  motor  shaft 
through  hole  in  windshield  frame  from  rear  side  of  windshield.  In- 
stall two  screws  from  front  side  of  windshield  to  attach  motor  to 
windshield  frame. 

(2)  Check  Motor  Clearance.  With  windshield  fully  closed 
there  should  be  some  clearance  between  windshield  wiper  motor  and 
the  windshield  tubular  frame  as  shown  in  figure  227.  If  this  clear- 
ance is  not  present,  correct  as  follows: 

(a)  Remove  wiper  motor  as  directed  in  subparagraph  b  (3) 
above. 

(b)  Redrill  wiper  shaft  hole  in  windshield  frame,  using  a  7/iq- 
inch  diameter  drill  or  file  or  ream  out  original  hole.  Hole  must  be 
straight  through  windshield  to  permit  installation  of  motor  without 
distortion  of  shaft  and  sleeve. 

(c)  Reinstall  motor  as  described  in  step  ( 1 )  above,  and  recheck 
for  clearance. 

(3)  Install  Wiper  Arm  and  Blade.  Install  wiper  arm  and 
blade  as  an  assembly  on  end  of  motor  shaft,  then  install  and  tighten 
shaft  to  arm  nut.  Connect  vacuum  line  hose  to  wiper  motor. 

d.  Wiper  Blade  Replacement.  Procedure  is  the  same  for  either 
blade. 

(1)  Remove  Blade.  Hold  lower  end  of  wiper  arm  away  from 
windshield  with  one  hand;  with  the  other,  pull  lower  end  of  blade 
outward  and  upward  until  blade  is  in  contact  with  front  of  arm.  Pull 
end  of  blade  farthest  from  motor  shaft  away  from  motor  shaft  to 
remove  blade  from  arm. 

(2)  Install  Blade.  With  hook  on  blade  pointing  to  motor 
shaft,  and  with  metal  part  of  blade  in  contact  with  forward  side  of 
arm,  push  blade  toward  shaft.  Pull  lower  end  of  arm  away  from 
windshield  with  one  hand;  with  the  other  hand,  pull  end  closest  to 
motor  shaft  outward  and  downward  to  engage  blade  hook  in  slot  in 
arm. 

224.    SEATS  (fig.  228). 

a.  Description.  Cab  seats  consist  of  individual  seats  for  the 
driver  and  the  assistant  driver.  The  seats  are  similar  and  are  mount- 
ed on  a  seat  riser  which  is  bolted  to  the  cab  floor.  Seat  backs  are 
hinged  to  lay  forward  on  seats,  while  seats  can  also  be  tilted  up 
against  seat  backs.  A  sector  arm,  attached  to  right-hand  seat  only, 
permits  locking  seat  in  upright  position.  Raising  bottom  of  driver's 
seat  affords  access  to  stowage  compartment  under  seat. 

b.  Seat  Removal. 

( 1 )  Remove  Seat  Cushions.  Pull  bottom  of  seat  back  cushion 
forward,  then  tilt  seat  back  down.  Slide  cushion  to  side  to  disengage 
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Figure  228 — Seats  Installed  and  Seat  frame  Removed 

bead  in  back  cushion  from  metal  channel  in  seat  back.  Tilt  seat 
bottom  up  against  seat  back,  then  turn  seat  spring  latch  to  side  by 
tapping  with  hammer.  Procedure  is  same  for  either  seat. 

(2)  Disconnect  Sector  Arm  (Right-hand  Seat  Only).  Tilt 
seat  bottom  up,  then  remove  bolt,  nut,  and  washers  attaching  sector 
arm  to  seat  bottom. 

(3)  Remove  Seat  Frame.  With  seat  bottom  raised,  remove 
three  nuts  and  washers  attaching  mounting  bracket  on  each  side  of 
seat  to  seat  risers.  Lift  seat  frame  assembly  from  cab.  Procedure  is 
same  for  either  seat. 

c.    Seat  Installation. 

(1)  Install  Seat  Frame.  NOTE:  Sear  having  sector  arm 
mounting  lug  on  underside  of  seat  bottom  is  the  right-hand  seat.  Po- 
sition seat  frame  on  seat  riser  with  mounting  bracket  studs  through 
holes  in  seat  riser.  Install  three  washers  and  nuts  on  mounting  studs 
at  each  end  of  seat,  and  tighten  nuts  firmly.  Procedure  is  same  for 
either  seat. 

(2)  Connect  Sector  Arm  (Right-hand  Seat  Only).  Tilt 
seat  bottom  up,  then  attach  sector  arm  to  lug  on  seat  bottom  with 
bolt,  nut,  and  washers. 

(3)  Install  Seat  Cushions.  Position  seat  cushion  on  seat  bot- 
tom frame,  then  raise  seat  bottom.  Engage  seat  spring  clips  with  seat 
bottom  frame  by  tapping  into  position  with  hammer.  Tilt  seat  back 
forward  and  engage  end  of  bead'on  seat  back  cushion  with  end  of 
metal  channel  on  top  of  seat  back.  Slide  cushion  into  place  to  com- 
pletely engage  bead. 
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225.  ENGINE  HOOD. 

a.  Engine  hood  consists  of  a  formed  and  reinforced  metal  panel 
over  top  of  engine.  Hood  is  attached  to  cowl  with  two  hinges  and 
fastened  in  closed  position  at  front  end  by  two  spring  type  catches. 

b.  Hood  Removal. 

(1)  Release  Catches  and  Disconnect  Hood  Support.  Lift 
up  spring  type  catch  at  each  front  corner  of  hood  and  disengage 
from  hood  clip.  Raise  engine  hood  and  remove  the  two  bolts,  nuts, 
and  washers  attaching  support  bracket  to  hood. 

(2)  Disconnect  Radio  Suppression  Bond  Straps.  Remove 
bolt  and  washers  attaching  two  bond  straps  to  underside  of  hood. 

(3)  Remove  Hinge  Bolts  and  Hood.  Close  hood,  unscrew  two 
hinge  bolts  from  hinges,  then  lift  off  hood. 

c.  Hood  Installation. 

( 1 )  Position  Hood  and  Install  Hinge  Bolts.  Position  hood 
over  engine,  aline  hinges,  and  install  two  hinge  bolts. 

(2)  Connect  Hood  Support.  Raise  engine  hood,  position  hood 
support  bracket  to  underside  of  hood,  then  install  two  bolts,  washers, 
and  nuts,  tightening  nuts  firmly. 

(3)  Connect  Radio  Suppression  Bond  Straps.  Connect  two 
bond  straps  to  underside  of  feood,  using  bolt  and  two  internal-external 
toothed  lock  washers  on  each  strap.  Use  one  washer  under  head  of 
bolt  and  the  other  between  strap  and  hood.  Close  hood  and  pull  up 
on  spring  type  catch  at  each  front  corner  of  hood,  engaging  catch  in 
clip  attached  to  hood. 

226.  HOOD  SIDE  PANELS. 

a.  Hood  side  panel  assembly  consists  of  a  front  and  rear  panel  at 
each  side  of  engine  above  fender,  bolted  together  through  a  rein- 
forcing channel  spot  welded  to  front  panel. 

b.  Hood  Side  Panel  Removal  (fig.  229). 

(1)  Remove  Hood  Rear  Side  Panel.  Remove  three  bolts  at- 
taching rear  side  panel  to  front  side  panel.  Remove  bolt,  nut,  and 
washers  attaching  radio  suppression  bond  strap  to  upper  rear  corner 
of  panel.  Pry  open  clip  at  upper  rear  corner  of  panel.  Lift  panel 
straight  up  to  remove  from  vehicle.  Procedure  is  same  for  either  side. 

(2)  Remove  Hood  Front  Side  Panel.  Remove  three  bolts, 
nuts,  and  washers  attaching  panel  to  brush  guard  and  remove  bolt, 
nut,  and  washers  attaching  panel  reinforcement  to  fender  skirt.  Re- 
move bolt,  nut,  and  washers  attaching  panel  to  radiator  brace.  Slide 
panel  to  rear,  then  lift  straight  up  to  remove  from  vehicle.  Procedure 
is  same  for  either  side. 

c.  Hood  Side  Panel  Installation  (fig.  229). 

(1)  Install  Hood  Front  Side  Panel.  Position  panel  on  ve- 
hicle with  lower  edge  engaged  in  clip  on  fender  skirt.  Aline  bolt 
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Figure  229— Fender,  Skirt,  and  Hood  Panels 
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holes  and  install  three  bolts  and  nuts  and  six  internal-external 
toothed  lock  washers  attaching  panel  to  brush  guard.  Use  one 
washer  under  head  of  bolt  and  another  under  nut.  Install  one  bolt 
and  nut  and  two  internal-external  toothed  lock  washers  attaching 
panel  reinforcement  to  skirt,  using  one  washer  under  bolt  head  and 
the  other  under  the  nut.  Install  one  bolt  and  nut,  and  two  internal- 
external  toothed  lock  washers  attaching  panel  to  radiator  brace,  using 
one  washer  under  bolt  head  and  the  other  washer  under  the  nut. 

(2 )  Install  Hood  Rear  Side  Panel.  Position  panel  with  lower 
edge  engaged  in  fender  skirt  clips  and  aline  bolt  holes.  Install  three 
bolts  and  internal-external  toothed  lock  washers  attaching  panel  to 
front  panel  reinforcement,  with  washers  under  bolt  heads  Connect 
radio  suppression  bond  strap  to  upper  rear  corner  of  panel  with  one 
bolt  and  nut  and  three  internal-external  toothed  lock  washers.  Use 
one  washer  under  bolt  head,  one  washer  between  strap  and  panel, 
and  the  other  washer  between  strap  and  nut.  Bend  clip  together 
with  hammer.  Procedure  is  same  for  either  side. 

227.    FENDERS  AND  SKIRTS. 

a.  Front  fender  and  skirt,  consisting  of  fender  and  louvred  metal 
panel  at  side  of  engine,  are  bolted  together.  Headlights  and  blackout 
lights  are  mounted  on  the  front  end  of  fenders.  While  either  fender 
or  skirt  can  be  removed  and  replaced  without  removal  of  the  other 
part,  replacement  is  facilitated  by  removal  of  fender  and  skirt  as  an 
assembly. 

b.  Fender  and  Skirt  Removal  (fig.  229).  Operations  are  same 
for  either  fender  except  as  otherwise  noted  in  text. 

( 1 )  Disconnect  Wiring.  Raise  engine  hood.  Disconnect  wiring 
harness  at  inside  of  fender  skirt  by  loosening  screws  attaching  har- 
ness to  junction  block  and  disconnecting  blackout  marker  light  wire 
at  connector.  Disengage  wiring  harness  from  all  clips  mounted  on 
fender  skirt. 

(2)  Unhook  Brake  Hose  Spring  and  Disconnect  Bond 
Strap.  Unhook  brake  hose  spring  from  fender  skirt.  Remove  nut, 
washers,  and  bolt  attaching  radio  suppression  bond  strap  to  lower 
edge  of  fender  skirt. 

(3)  Remove  Cap  Screws  and  Bolts.  Remove  two  cap  screws 
and  washers  attaching  fender  to  cowl  at  underside  of  fender.  Remove 
bolt,  nut,  and  washers  attaching  fender  to  cowl  bracket,  then  remove 
anti-squeak  from  between  fender  and  cowl.  Remove  bolt  and  washer 
attaching  lower  rear  corner  of  fender  skirt  to  cowl. 

(4)  Remove  Fender  to  Running  Board  Bolts.  Remove  five 
bolts,  nuts,  and  washers  attaching  fender  to  running  board,  then 
remove  anti-squeak  from  between  running  board  and  fender. 

(5)  Remove  Fender  to  Brush  Guard  Bolts.  Remove  three 
bolts,  nuts,  and  washers  attaching  fender  to  brush  guard. 

(6)  Disconnect  Wiring  and  Disassemble  (fig.  230).  Remove 
fender  and  skirt  assembly  from  vehicle.  Disconnect  light  wires  from 
junction  block  at  inner  side  of  fender  skirt.  Loosen  wire  grommets 
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at  holes  in  fender  skirt  and  pull  wires  through  skirt.  Remove  the  six 
bolts,  washers,  and  nuts  attaching  fender  skirt  to  fenders.  If  lights  are 
to  be  removed,  refer  to  paragraphs  121,  122,  and  123. 

c.  Fender  and  Skirt  Installation  (figs.  229  and  230).  Installa- 
tion operations  are  same  for  either  fender  except  as  noted  in  text. 
Install  lights  as  directed  in  paragraphs  121,  122,  and  123. 

(1)  Assemble  Fender  and  Skirt.  Assemble  fender  skirt  to 
fender  with  six  bolts  and  nuts  and  12  internal-external  toothed  lock 
washers,  omitting  bolt  in  third  hole  from  front.  On  left  front  fender 
only,  install  a  wiring  harness  clip  on  fourth  and  sixth  bolt  from  front, 
using  an  additional  internal-external  toothed  lock  washer  between 
clip  and  skirt.  Thread  light  wiring  through  holes  in  skirt  and  fit  grom- 
mets  in  place. 

(2)  Position  Fender  and  Skirt  and  Install  Bolts.  Position 
fender  and  skirt  assembly  on  vehicle,  with  lower  edge  of  hood  side 
panels  engaged  in  fender  skirt  clips.  Install  anti-squeak  between 
fender  and  cowl,  then  install  two  cap  screws  and  washers  attaching 
fender  to  cowl.  Install  bolt  with  washer  and  nut  through  fender  and 
cowl  bracket.  Install  cap  screw  with  internal-external  toothed  lock 
washer  under  head  attaching  lower  rear  corner  of  fender  skirt  to 
cowl. 
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Figure  230— Fender  Skirt  Wiring  Junction  Blocks 
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(3)  Bolt  Fender  to  Brush  Guard.  Install  three  bolts  and  nuts 
and  six  internal-external  toothed  lock  washers  attaching  fender  to 
brush  guard.  Use  washers  under  bolt  heads  and  under  nuts. 

(4)  Attach  Fender  to  Running  Board.  Position  anti-squeak 
between  fender  and  running  board  and  install  5  bolts,  nuts  and 
lock  washers,  and  10  flat  washers  attaching  fender  to  running  board. 

(5)  Connect  Brake  Hose  Spring  and  Bond  Strap.  Hook 
brake  hose  spring  in  fender  skirt.  Connect  radio  suppression  bond 
strap  to  lower  edge  of  fender  skirt  with  bolt,  nut,  and  three  internal- 
external  toothed  lock  washers.  Position  washers  under  bolt  head, 
under  nut,  and  between  bond  strap  and  skirt. 

(6)  Connect  Wiring  (fig.  230).  Connect  wiring  harness  at 
junction  block  at  inner  side  of  fender  skirt.  Refer  to  figure  113  or 
114  for  wire  identification  and  proper  connections.  Connect  blackout 
marker  light  wire  at  connector.  Attach  wiring  harness  to  fender  skirt 
clips  and  close  engine  hood. 

228.    RUNNING  BOARDS  AND  STEP  HANGERS. 

a.  Running  Board  and  Hanger  Removal. 

(1)  Remove  Running  Board.  Remove  five  bolts,  nuts,  and 
washers  attaching  fender  to  running  board,  and  remove  fender  to 
running  board  anti-squeak.  Remove  four  running  board  to  step 
hanger  bolts,  nuts,  and  washers.  Lift  running  board  off  step  hangers 
and  remove  wood  spacer  from  front  step  hanger.  Procedure  is  same 
for  either  side. 

(2)  Remove  Rear  Step  Hanger  (fig.  231).  Remove  nut  and 
washers  attaching  suppression  bond  strap  to  upper  step  hanger  bolt 
and  remove  strap.  Remove  three  bolts,  nuts,  and  washers  attaching 
hanger  to  frame  and  remove  hanger.  Procedure  is  same  for  either 
rear  hanger. 

(3)  Remove  Right  Front  Step  Hanger.  Remove  three  bolts, 
nuts,  and  washers,  then  remove  hanger  and  frame  spacer. 

(4)  Remove  Left  Front  Step  Hanger  (fig.  231).  Hanger 
mounting  cap  screws  are  threaded  into  a  tapping  plate  not  otherwise 
attached  to  frame  side  rail.  Following  procedure  must  be  observed 
to  prevent  dislodging  plate. 

(a)  Remove  both  lower  cap  screws  and  washers,  then  loosen 
upper  cap  screw  sufficiently  to  swing  hanger  to  the  rear. 

(b)  Install  cap  screw  in  one  of  the  lower  holes  and  tighten 
firmly. 

( c)  Remove  upper  cap  screw,  hanger,  and  frame  spacer.  Cap 
screw  in  lower  hole  holds  tapping  plate  in  place. 

b.  Running  Board  and  Hanger  Installation. 

(1)  Install  Left  Front  Step  Hanger  (fig.  231).  Position 
spacer  and  hanger  to  side  rail  and  install  upper  bolt  and  washer 
finger-tight  (fig.  231).  Remove  lower  bolt  holding  tapping  plate  and 
swing  spacer  and  hanger  into  position.  Install  two  lower  bolts  and 
washers,  making  sure  hole  in  spacer  is  alined  with  front  lower  hole 
in  hanger.  Tighten  all  bolts  firmly. 

(2)  Install  Right  Front  Step  Hanger.  Position  hanger  and 
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Figure  231 — Step  Hanger  Installation 

spacer  on  frame  side  rail  with  holes  in  spacer  alined  with  upper  and 
front  lower  holes  in  hanger.  Install  three  bolts,  nuts,  and  washers, 
tightening  nuts  firmly. 

(3)  Install  Rear  Step  Hanger  (fig.  231).  Install  an  internal- 
external  toothed  lock  washer  on  a  long  bolt,  position  hanger  to  frame, 
then  install  bolt  from  inside  frame  through  upper  hole  of  hanger. 
Install  internal-external  toothed  lock  washer  and  nut.  Install  two 
short  bolts,  nuts,  and  washers  in  lower  holes  in  right  rear  hanger. 
(In  left  rear  hanger,  install  a  short  bolt  in  rear  lower  hole  and  a  long 
bolt  in  front  lower  hole.)  Install  internal-external  toothed  lock  wash- 
er on  upper  bolt,  then  install  bond  strap,  internal-external  toothed 
washer,  flat  washer,  and  nut. 

(4)  Install  Running  Board.  Position  wood  spacer  on  front 
step  hanger,  then  position  running  board  on  hangers.  Install  two 
bolts,  nuts,  and  washers  to  attach  running  board  to  each  hanger, 
us;ng  longer  bolts  through  front  hangers.  Position  anti-squeak  be- 
tween running  board  and  fender,  and  install  five  bolts,  nuts,  and 
lock  washers,  and  10  flat  washers  to  attach  rear  end  of  fender  to 
running  board. 


Section  XLI 

CARGO  AND  DUMP  BODIES 

229.  GENERAL. 

a.  Cargo  body  and  cargo  dump  body,  while  of  similar  size  and 
appearance,  differ  in  construction.  Cargo  body  is  of  metal-reinforced 
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wooden  construction,  whereas  dump  body  is  of  all-steel  construction. 

b.  Body  mountings,  in  general,  include  hold  down  bolts  and  clips 
attaching  body  longitudinal  sills  to  chassis  frame  side  rails,  a  locat- 
ing bolt  through  rear  end  of  each  body  longitudinal  sill  and  frame 
side  rail,  and  flexible  mountings  at  front  end  of  body  (144-inch  cargo 
body  only). 


230.    CARGO  BODY. 

a.  General.  Two  lengths  of  cargo  bodies  are  used — the  108-inch 
body  on  the  145-inch  wheelbase  model  (CCKW-352),  and  the  144- 
inch  body  on  the  164-inch  wheelbase  model  (CCKW-353).  The  10"8- 
inch  and  the  144-inch  bodies  are  similar,  and  comprise  wooden  strips, 
slats,  and  panels  bolted  together  and  reinforced  by  steel  strips, 
angles,  and  brackets.  Cargo  bodies  are  equipped  with  end  curtains 
and  tarpaulin,  removable  tarpaulin  bows,  and  cargo  racks. 

b.  Wood  Cargo  Body  Mountings.  The  108-inch  body  (CCKW- 
352 — 145-inch  wheelbase)  uses  two  locating  bolts  and  six  mountings 
of  any  of  the  three  types  shown  in  figure  232.  The  144-inch  body 
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Figure  232 — Sectional  Views  of  Wood  Cargo  Body  Mountings 
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(CCKW-353 — 164-inch  wheelbase)  uses  two  locating  bolts,  four 
mountings  of  any  of  the  types  shown  in  figure  232,  and  two  flexible 
mountings  (fig.  233). 

(1)  Bolt  and  Nut  Type  Mounting  Removal  (fig.  232).  Re- 
move two  nuts,  lock  washers,  and  clip  plate  from  upper  end  of  two 
mounting  bolts.  Remove  lower  clip  plate  and  bolts,  then  remove 
wood  filler  block  from  frame  side  rail. 

(2)  Bolt  and  Nut  Type  Mounting  Installation  (fig.  232). 
Fit  wood  filler  block  in  frame  side  rail.  Assemble  two  clips  and  one 
lock  washer  on  one  bolt,  and  start  nut  on  threads.  Position  assembly 
of  bolt  and  clips  on  sill  and  frame,  with  bolt  in  groove  in  filler  block 
and  nut  at  top.  Install  second  mounting  bolt  through  clips,  then 
install  lock  washer  and  nut.  Tighten  nuts  firmly  and  with  equal 
tension. 
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Figure  233 — Sectional  View  of  Body  Front  Corner  Flexible 
Mounting  (CCKW-353  Only) 
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(3)  Tapped  Plate  Type  Mounting  Removal  (fig.  232).  Un- 
screw two  bolts  from  tapped  upper  clip  plate,  remove  bolts,  lock 
washers,  and  lower  clip  plate,  then  remove  tapped  plate.  Remove 
wood  filler  block  from  frame  side  rail. 

(4)  Tapped  Plate  Type  Mounting  Installation  (fig.  232). 
Position  wood  filler  block  in  frame  side  rail.  Install  two  mounting 
bolts  with  lock  washers  through  holes  in  lower  clip  plate,  and  posi- 
tion around  frame  side  rail  and  body  sill.  Place  tapped  plate  on  body 
sill,  threading  bolts  into  tapped  holes  in  plate.  Tighten  bolts  firmly 
and  with  equal  tension. 

(5)  U-Bolt  Type  Mounting  Removal  (fig.  232 ).  Remove  two 
nuts  and  lock  washers,  and  lower  clip  plate  from  U-bolt.  Remove  U- 
bolt  and  U-bolt  plate  from  body  sill,  then  remove  wood  filler  block 
from  frame  side  rail. 

(6)  U-Bolt  Type  Mounting  Installation  (fig.  232).  Posi- 
tion wood  filler  block  in  frame  side  rail,  then  position  U-bolt  and 
U-bolt  plate  over  body  longitudinal  sill  with  inner  leg  of  U-bolt  in 
groove  in  filler  block.  Position  clip  plate  on  U-bolt,  then  install  two 
nuts  and  lock  washers,  tightening  nuts  firmly  and  with  equal  tension. 

(7)  Body  Locating  Bolt  Removal  (fig.  232).  At  rear  end  of 
body  longitudinal  sill,  unscrew  bolt  from  underside  of  frame  while 
holding  nut  with  wrench.  Remove  bolt,  nut,  and  lock  washer,  but  do 
not  remove  bolts  attaching  locating  bracket  to  body  sill. 

(8)  Body  Locating  Bolt  Installation  (fig.  232).  Aline  hole 
in  body  locating  bracket  with  hole  in  upper  flange  of  frame  side 
rail,  using  drift.  Install  bolt  from  underside  of  side  rail  flange,  install 
lock  washer  and  nut,  then  tighten  bolt  into  nut  while  holding  nut 
with  wrench. 

(9)  Flexible  Front  Mounting  Bolt  Removal  (fig.  233). 
Remove  cotter  pin,  nut,  and  flat  washer  from  upper  end  of  mounting 
bolt  above  tension  spring.  Remove  mounting  bolt  and  tension  spring. 

(10)  Flexible  Front  Mounting  Bolt  Installation  (fig. 
233).  Install  long  mounting  bolt  through  frame  bracket,  wood  spacer 
block,  reinforcement,  and  support  plate.  Position  tension  spring  over 
end  of  mounting  bolt,  and  install  flat  washer  and  nut.  Tighten  nut 
sufficiently  to  compress  spring  slightly  and  secure  nut  with  cotter  pin. 

c.    Cargo  Body  Tailgate. 

(1)    Tailgate  Removal  (fig.  234).  Unhook  tailgate  chains  and 


Figure  234 — Cargo  Body  Tailgate 
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swing  tailgate  down.  Remove  cotter  pin  and  flat  washer  from  one 
end  of  hinge  rod.  Withdraw  hinge  rod  from  hinges  while  supporting 
tailgate. 

(2)  Tailgate  Installation  (fig.  234).  Position  tailgate  on 
body  and  aline  hinges.  Insert  hinge  rod  through  hinges,  then  install 
flat  washer  and  cotter  pin  on  end  of  hinge  rod. 

231.    CARGO  DUMP  BODY. 

a.  General.  All  steel  dump  body  is  hinged  at  rear  to  hoist  sub- 
frame  which  is  mounted  on  frame  side  rails.  Subframe  is  attached 
to  chassis  with  four  U-bolts  and  two  locating  bolts  of  type  shown 
in  figure  235.  Cargo  dump  bodies  are  equipped  with  end  curtains, 
tarpaulin,  removable  tarpaulin  bows,  and  side  cargo  racks. 

b.  Cargo  Dump  Body  Mountings. 

(1)  Subframe  to  Frame  Side  Rail  Mounting  Removal  (fig. 
235).  Remove  two  nuts,  lock  washers,  and  clip  plate  from  lower  end 
of  mounting  U-bolt.  Remove  U-bolt  from  around  subframe  channel 
and  frame  side  rail.  Remove  wood  filler  block  from  frame  side  rail. 
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Figure  235 — Sectional  Views  of  Cargo  Dump  Body  Mountings 
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(2)      SUBFRAME  TO  FRAME  SlDE  RAIL  MOUNTING  INSTALLATION 

(fig.  235).  Position  wood  filler  block  in  frame  side  rail.  Position 
U-bolt  on  subframe  channel  with  inner  leg  of  U-bolt  ■  in  groove  in 
wood  filler  block.  Install  clip  plate,  lock  washers,  and  nuts  on  U-bolt, 
tightening  nuts  firmly  and  with  equal  tension. 
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Figure  236— Cargo  Dump  Body  Tailgate  and  Release  Linkage 
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(3)  Subframe  Locating  Bolt  Removal  (fig.  235).  Aline 
hole  in  subframe  locating  bracket  with  hole  in  upper  flange  of  frame 
side  rail,  using  drift.  Install  bolt  through  locating  bracket  and  frame 
side  rail,  install  lock  washer  and  nut,  then  tighten  nut  firmly. 

(4)  Subframe  Locating  Bolt  Installation  (fig.  235).  Aline 
hole  in  subframe  locating  bracket  with  hole  in  upper  flange  of  frame 
side  rail,  using  drift.  Install  bolt  through  locating  bracket  and  frame 
side  rail,  install  lock  washer  and  nut,  then  tighten  nut  firmly. 

c.  Cargo  Dump  Body  Tailgate. 

(1)  Tailgate  Removal  (fig.  236).  At  left  front  of  body  pull 
tailgate  release  lever  downward  to  release  tailgate  lower  hinge  pins. 
Detach  drop  chains  from  body.  Remove  pins  from  upper  brackets, 
then  lift  off  tailgate. 

(2)  Tailgate  Installation  (fig.  236).  Position  tailgate  on 
body  with  upper  hinge  pins  in  brackets  and  insert  bracket  pins  in 
brackets.  At  left  front  of  body,  move  tailgate  release  lever  up  against 
body  to  lock  bottom  of  tailgate  to  body. 

d.  Tailgate  Release  Linkage. 

(1)  Release  Linkage  Removal  (fig.  236).  Remove  the  three 
bolts,  nuts,  and  washers  attaching  release  lever  to  arm  and  clevis, 
then  remove  lever.  Remove  bolt,  nut,  and  washer  attaching  clevis 
to  right  side  cross  shaft  arm.  Remove  screws  and  washers  clamping 
arms  to  cross  shaft,  then  remove  arms  and  keys  from  cross  shaft,  and 
remove  cross  shaft  from  support  brackets.  Remove  clevis  and  two 
nuts  and  washers  from  front  end  of  side  control  rod.  At  rear  end  of 
body,  remove  cotter  pin  attaching  control  rod  to  locking  clamp,  then 
swing  clamp  down.  Pull  rod  out  of  guides  and  lower  hinge  bracket. 
Removal  procedure  is  same  for  either  rod. 

(2)  Release  Linkage  Installation  (fig.  236).  Position  cross 
shaft  in  support  brackets,  install  arms  and  Woodruff  keys  on  shaft, 
then  tighten  clamp  screws  firmly.  Position  side  control  rods  in 
guides,  then  attach  rear  end  of  rods  to  locking  clamps  and  secure 
with  cotter  pins.  Install  nut,  washer,  clevis,  washer,  and  nut  loosely 
on  each  control  rod,  then  attach  right-hand  clevis  to  arm  with  bolt, 
washer  and  nut.  Attach  release  lever  to  left-hand  arm  with  two  bolts, 
nuts,  and  washers,  then  attach  clevis  to  lever  and  arm  with  a  bolt, 
nut,  and  washer.  Adjust  control  rod  length  by  means  of  the  two  nuts 
on  each  rod,  then  tighten  nuts  firmly. 

232.    TROOP  SEATS  AND  CARGO  RACKS. 

a.  Description.  Cargo  racks  and  troop  seats  are  supplied  with 
wood  cargo  bodies  and  dump  cargo  bodies.  Cargo  racks  consist  of 
right  and  left  side  racks  incorporating  full  length  troop  seats  and  a 
front  rack.  Side  racks  for  cargo  and  dump  bodies  are  similar,  but 
front  rack  for  dump  bodies  includes  a  hinged  cab  protector.  Rack 
stakes  fit  into  pockets  at  sides  and  front  of  body  to  support  racks. 
A  latch  at  each  end  of  seat  section  holds  seat  in  folded  position  as 
part  of  rack.  When  lock  plates  are  released,  seats  fold  down  and  are 
supported  on  hinged  legs. 
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b.  Cargo  Rack  Removal. 

( 1 )  Remove  Troop  Seats  Only.  Remove  cotter  pins  and  hinge 
pins  from  all  five  hinges  attaching  each  seat  to  rack  stakes.  Release 
lock  plates,  disengage  hinges,  and  lift  troop  seat  out  of  body. 

(2)  Remove  Front  Cargo  Rack  (Cargo  Body  Only).  Tar- 
paulins and  bows  must  be  removed  before  attempting  to  remove  any 
of  the  cargo  racks.  Lift  straight  up  on  front  rack  while  standing 
inside  body.  When  rack  stakes  are  clear  of  front  stake  pockets,  re- 
move rack  from  body. 

(3)  Remove  Side  Cargo  Racks.  Lift  each  rack  straight  up  to 
free  ends  of  stakes  from  pockets  at  sides  of  body.  Remove  racks  from 
vehicle. 

(4)  Remove  Front  Rack  (Cargo  Dump  Body  Only).  Side 
cargo  racks  must  first  be  removed.  Remove  the  four  bolts,  nuts,  and 
washers  attaching  each  front  rack  brace  to  body  and  rack  and  re- 
move braces.  Lift  rack  straight  up  to  remove  from  body. 

c.  Cargo  Rack  Installation. 

(1)  Install  Front  Rack  (Cargo  Dump  Body  Only).  Lift 
rack  onto  body  and  position  stakes  in  front  pockets.  Push  down  on 
rack  to  fully  engage  stakes  in  stake  pockets. 

(2)  Install  Side  Cargo  Racks  Only.  Position  each  rack  on 
body  with  longitudinal  slots  on  inner  side  of  stakes.  Engage  stakes 
in  pockets  and  push  down  on  rack  until  hinge  brackets  fit  down 
against  body  side.  On  dump  body,  make  sure  that  eye  on  each  side 
rack  engages  hook  in  front  rack. 

(3)  Install  Front  Cargo  Rack  (Cargo  Body  Only).  Posi- 
tion front  rack  on  body  and  fit  rack  stakes  into  front  stake  pockets. 
Push  down  on  rack,  at  the  same  time  engaging  lock  pin  at  each  end 
of  rack  in  eye  in  side  rack. 

(4)  Install  Troop  Seats  Only.  Position  troop  seats  on  side 
rack  hinge  brackets  and  aline  hinge  holes  with  drifts.  Install  hinge 
pin  and  cotter  pin  in  each  of  five  hinges  for  each  troop  seat.  Fold 
seat  up  against  side  rack  and  fasten  in  place  with  seat  latch  at  each 
end. 


Section  XLII 

GASOLINE  AND  WATER  TANK  BODIES 

2m.    GASOLINE  TANK  BODY. 

a.  General.  Gasoline  tank  body  consists  of  two  elliptical  shaped 
tanks  of  375-gallon  capacity  each,  mounted  on  a  welded  steel  cradle. 
Gravity  discharge  through  emergency  valves  into  pipes  manifolding 
into  a  rear  discharge  faucet  is  controlled  by  levers  in  the  right  rear 
compartment.  Valves  can  be  opened  or  closed  by  means  of  these 
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levers;  valves  can  also  be  closed  by  a  trip  release  at  left  front  corner 
of  body. 

b.  Mountings.  Gasoline  tank  body  is  attached  to  chassis  frame 
side  rails  with  eight  side  mountings  and  two  locating  bolts  as  shown 
in  figure  237. 

c.  Mounting  Removal. 

(1)  Remove  Body  to  Frame  Side  Rail  Mounting  (fig.  237). 
Remove  two  nuts,  lock  washers,  and  tee  plate  from  lower  end  of 
mounting  U-bolt.  Remove  U-bolt  from  around  body  sill  and  sill 
channel,  then  remove  wood  filler  block  from  frame  side  rail. 

(2)  Remove  Locating  Bolt  (fig.  237).  At  rear  of  vehicle  re- 
move nut,  lock  washer,  and  bolt  attaching  body  sill  and  sill  channel 
to  chassis  frame  side  rail. 

d.  Mounting  Installation. 

(1)  Install  Locating  Bolt  (fig.  237).  Aline  holes  in  body 
sill,  channel,  and  frame  side  rail  with  drift,  then  install  bolt  through 
sill  channel,  sill,  and  upper  flange  of  frame  side  rail.  Install  lock 
washer  and  nut,  and  tighten  firmly. 

(2)  Install  Body  to  Frame  Side  Rail  Mounting  (fig.  237). 
Fit  wood  filler  block  in  frame  side  rail,  then  position  U-bolt  around 
body  sill  and  frame  side  rail  with  inner  leg  of  U-bolt  in  groove  in 
filler  block.  Install  tee  plate,  two  lock  washers,  and  nuts  on  U-bolt, 
tightening  nuts  firmly. 
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Figure  237— Sectional  Views  of  Gasoline  Tank  Body  Mountings 
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e.    Controls  and  Linkage. 

(1)  Remove  Selective  Valve  Operator  (fig.  238).  Discon- 
nect trip  cable  from  front  end  release  lever  clevis  by  unscrewing 
compression  nut.  Remove  two  cable  connector  nuts,  then  remove 
connectors  to  disconnect  both  valve  cables.  Remove  the  six  nuts  and 
washers,  and  the  four  bolts  attaching  operator  assembly  to  cabinet, 
then  remove  operator  from  cabinet. 

(2)  Install  Selective  Valve  Operator  (fig.  238).  Position 
operator  assembly  in  cabinet,  threading  cables  and  pipes  through 
bearing  bracket  spacer.  Attach  operator  to  cabinet  with  four  bolts, 
and  six  nuts  and  washers.  Attach  two  valve  cables  to  levers  with 
cable  connectors  and  nuts,  making  sure  cables  have  a  slight  amount 
of  slack  with  valves  fully  closed,  and  with  valve  levers  in  closed 
position.  Tighten  cable  connector  nuts  firmly.  Attach  trip  cable  to 
release  lever  •  clevis  with  compression  nut  and  sleeve,  making  sure 
cable  is  of  correct  length  to  insure  proper  trip  release. 

(3)  Remove  Cable  (fig.  238).  Cables  can  be  removed  and  re- 
placed without  removal  of  either  selective  valve  operator  or  emer- 
gency valves.  Disconnect  cable  at  valve  operator  and  at  either  valve 
or  front  end  trip  release  as  the  case  may  be,  by  removing  compres- 
sion nuts  or  cable  connectors.  Withdraw  cable  from  pipe. 

(4)  Install  Cable.  Squeeze  or  solder  end  of  cable  to  prevent 
spreading,  then  apply  a  light  coating  of  general  purpose  grease  No. 
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Figure  238 — Emergency  Valve  and  Controls 

984156  O-  52  -  28  *433* 


RA  P0  332956 


TM  9-801 
233 

TRUCK,  2  y2  -TON,  6x6 

0  to  the  cable.  Feed  cable  into  the  pipe  from  the  rear  compartment, 
until  cable  emerges  from  other  end  of  cable  pipe.  Connect  cable  to 
emergency  valve  or  to  front  end  trip  release  with  cable  connector  or 
compression  nut.  Cut  cable  to  proper  length  at  operator,  then  connect 
to  lever  with  connector  or  compression  nut.  Valve  cables  must  have 
slight  slack  with  valves  fully  closed. 

f.  Valves.  Three  valves  are  used  on  the  gasoline  tank  body — 
one  emergency  valve  in  the  bottom  of  each  tank  and  a  single  dis- 
charge faucet  at  the  rear  end.  Faucet  may  be  removed  and  replaced 
without  necessity  of  dumping  load  providing  emergency  valves  are 
closed  and  are  in  good  condition.  CAUTION:  Open  flame  must  not 
be  brought  into  vicinity  while  valves  are  being  replaced,  or  while 
valves  are  removed.  Fumes  in  tank  and  lines  may  constitute  a  highly 
explosive  mixture. 

( 1 )  Remove  Discharge  Faucet.  Close  both  emergency  valves, 
then  open  discharge  faucet  with  faucet  wrench  to  drain  pipes.  Hold 
rear  pipe  with  pipe  wrench;  with  another  wrench  applied  to  hexagon 
part  of  faucet,  unscrew  faucet. 

(2)  Install  Discharge  Faucet.  Coat  pipe  threads  with  avia- 
tion type  cement.  Hold  rear  discharge  pipe  with  pipe  wrench;  with 
another  wrench  applied  to  hexagon  part  of  faucet,  screw  faucet  to 
pipe. 

(3)  Remove  Emergency  Valve  (fig.  238).  Empty  tank  from 
which  valve  is  to  be  removed,  then  close  both  emergency  valves. 
Disconnect  operator  cable  from  valve  arm  by  removing  cotter  pin 
and  clevis  pin.  Remove  the  six  bolts,  nuts,  and  washers  attaching 
pipe  flange  to  valve  flange.  Remove  the  six  cap  screws  attaching 
valve  to  sump,  then  remove  valve  and  screen  as  an  assembly.  Slide 
screen  off  valve;  clean  screen  by  immersing  in  dry-cleaning  solvent 
and  brushing.  Removal  procedure  is  same  for  either  valve. 

(4)  Install  Emergency  Valve  (fig.  238).  Clean  sump  flange, 
pipe  flange,  and  both  valve  flanges  to  remove  all  traces  of  cement 
and  other  foreign  matter.  Coat  all  flanges  with  aviation  type  cement, 
install  screen  on  valve,  then  position  valve  on  sump.  Attach  valve  to 
sump  with  six  cap  screws  and  washers,  tightening  screws  firmly. 
Loosen  nuts  on  pipe  hangers  to  permit  alinement  of  pipe  flange  to 
valve,  then  attach  pipe  flange  to  valve  with  six  bolts,  nuts,  and  wash- 
ers. Tighten  pipe  hanger  nuts.  Attach  operator  cable  clevis  to  valve 
arm  with  clevis  pin  and  secure  pin  with  cotter  pin.  Installation  pro- 
cedure is  same  for  either  valve. 

g.  Cabinets.  A  wood-lined,  steel  cabinet  is  mounted  on  each  run 
board  for  stowage  of  hoses  and  other  equipment.  Right-side  cabinet 
also  houses  controls  for  emergency  valves. 

(1)  Remove  Cabinet.  In  right-side  cabinet  only,  remove  the 
selective  valve  operator  as  described  in  subparagraph  e  (1)  above. 
For  either  cabinet,  remove  the  four  bolts,  nuts,  and  washers  attach- 
ing cabinet  to  run  boards.  If  vehicle  is  equipped  for  camouflage,  four 
bolts,  nuts,  and  washers  attaching  rear  board  assembly  to  each  cabi- 
net must  be  removed.  Lift  cabinet  off  run  board. 
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(2)  Install  Cabinet.  Position  cabinet  on  run  board.  In  right- 
side  cabinet  only,  thread  cables  and  pipes  through  holes  in  cabinet 
as  cabinet  is  slid  into  position  on  run  board.  Aline  holes  with  drifts, 
then  attach  cabinet  to  run  board  with  four  bolts,  nuts,  and  washers. 
In  right-side  cabinet  toly,  install  selective  valve  operator  as  de- 
scribed in  subparagraph  e  (2)  above.  If  vehicle  is  equipped  for 
camouflage,  attach  rear  board  assembly  to  cabinet  with  four  bolts, 
nuts,  and  washers. 

234.    WATER  TANK  BODY. 

a.  General.  Water  tank  body  consists  of  an  insulated  tank  of 
750-gallon  capacity  supported  by  two  steel  longitudinal  box  sills 
welded  to  tank  bottom.  Tank  is  equipped  with  an  equipment  com- 
partment at  the  rear,  and  a  pumping  unit  cabinet  at  front  left  side. 
Pumping  unit  cabinet  contains  pumping  unit,  gate  valve,  and  con- 
trol for  emergency  valve  which  is  located  on  tank  bottom.  Tank  is 
used  to  transport  potable  (drinking)  water,  therefore,  when  mak- 
ing replacements  described  in  following  paragraphs,  use  every  pre- 
caution to  avoid  contaminating  tank  or  contents. 

b.  Mountings.  Water  tank  body  is  attached  to  chassis  frame  side 
rails  with  eight  mountings  and  two  locating  studs  as  shown  in  figure 
239. 

c.  Mounting  Removal. 

(1)  Remove  Body  to  Frame  Side  Rail  Mounting  (fig.  239). 
Remove  two  nuts,  lock  washers,  and  clip  plate  from  mounting.  Install 
nut  on  lower  end  of  stud,  then  install  a  second  nut  tight  against  first 
nut.  Use  wrench  on  upper  nut  to  unscrew  stud  from  tapped  plate 
welded  to  longitudinal  sill  at  top  of  wood  spacer  rail.  Remove  nuts 
from  stud.  Remove  second  mounting  stud  in  same  manner.  Remove 
wood  filler  block  from  frame  side  rail. 

(2)  Remove  Body  Locating  Stud  (fig.  239).  At  rear  end  of 
wood  spacer  rail,  remove  nut  and  lock  washer  from  locating  stud  at 
under  side  of  frame  side  rail  upper  flange.  Install  nut  on  end  of  stud 
and  install  second  nut  tight  against  first  nut.  First  nut  must  not  be 
tight  against  frame  side  rail.  Use  wrench  on  upper  nut  to  unscrew 
stud  from  tapped  plate  welded  to  longitudinal  sill  at  top  of  wood 
spacer  rail.  If  broken  stud  is  to  be  removed,  all  body  mountings  must 
be  removed  or  loosened,  rear  end  of  body  raised  to  expose  fractured 
end  of  stud,  and  stud  unscrewed  with  suitable  tool. 

tl.    Mounting  Installation. 

(1)  Install  Body  Locating  Stud  (fig.  239).  At  rear  end  of 
wood  spacer  rail,  aline  hole  in  frame  with  holes  in  wood  spacer  rail 
and  tapped  plate,  using  a  drift.  Install  locating  stud  and  screw  into 
tapped  plate  welded  to  longitudinal  sill  with  wrench  applied  to  lower 
nut.  Remove  nuts  from  stud,  install  lock  washer  and  nut  on  stud, 
then  tighten  nut  firmly. 

(2)  Install  Body  to  Frame  Side  Rail  Mounting  (fig.  239). 
Position  wood  filler  block  in  frame  side  rail.  Screw  two  mounting 
studs  into  tapped  plate,  with  inner  stud  in  groove  in  wood  filler  block. 
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STUD  MOUNTING  LOCATING  STUD 


F  WOOD  FILLER  BLOCK 
G  LOCK  WASHER 
H  STUD  NUT 
I  FRAME  LEFT  SIDE  RAIL 
J  LOWER  CLIP  PLATE 

RA  PD  64763 

Figure  239— Sectional  Views  of  Water  Tank  Body  Mountings 

Use  two  nuts  on  stud,  applying  wrench  to  lower  nut,  then  remove 
nuts.  Install  clip  plate,  lock  washers,  and  nuts,  tightening  nuts  firmly. 

e.  Valves.  Two  valves  are  used  on  water  tank  body;  a  gate  valve 
in  the  pumping  unit  cabinet  and  an  emergency  valve  in  bottom  of 
tank  near  front.  Emergency  valve  is  similar  to  that  used  on  gasoline 
tank  body  (fig.  238)  and  is  similarly  attached  to  tank  and  pipe. 

(1)  Remove  Gate  Valve  (fig.  240).  Make  sure  emergency 
valve  is  closed,  then  remove  bolts  from  pump  flange  at  suction  port. 
Remove  six  pipe  flange  bolts,  nuts,  and  washers,  then  remove  assem- 
bly of  valve  and  pipes  from  pumping  unit  cabinet.  Remove  hose 
connection  nipple  from  valve  by  unscrewing  with  pipe  wrench,  then 
unscrew  valve  from  pipe,  using  pipe  wrenches. 

(2)  Install  Gate  Valve  (fig.  240).  Apply  coating  of  aviation 
type  cement  to  pipe  threads,  then  screw  valve  on  pipe  and  hose  con- 
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Figure  240— Gate  Valve  Installed 

nection  nipple  into  valve,  using  pipe  wrenches.  Thoroughly  clean 
pipe  and  pump  flanges  to  remove  all  traces  of  cement,  gasket,  and 
foreign  matter.  Coat  both  sides  of  a  new  pipe  flange  gasket  with  avia- 
tion type  cement,  position  gasket  between  flanges  and  attach  flanges 
together  with  six  bolts,  nuts,  and  washers.  Examine  pump  flange  gas- 
ket and  replace  unless  in  good  condition.  Coat  gasket  with  aviation 
type  cement,  then  attach  suction  flange  to  pump  with  bolts  and 
washers. 

(3)  Remove  Emergency  Valve.  Tank  must  be  drained  before 
removal  of  valve.  Remove  the  heating  chamber  bottom  pan  by  re- 
moving 18  attaching  bolts,  nuts,  and  washers.  Disconnect  cable  from 
valve  arm.  Remove  six  bolts,  nuts,  and  washers  attaching  pipe  flange 
to  valve  flange.  Remove  six  cap  screws  and  lock  washers  attaching 
valve  to  sump  flange  and  remove  valve.  Slide  screen  off  valve, 
immerse  screen  in  dry-cleaning  solvent  and  brush  thoroughly.  Wash 
screen  in  water,  preferably  hot  water. 

(4)  Install  Emergency  Valve.  Thoroughly  clean  pipe  and 
valve  flanges  to  remove  all  traces  of  cement,  bits  of  gasket,  and 
foreign  matter.  Install  screen  on  pump.  Coat  both  sides  of  a  new 
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valve  to  sump  gasket  with  aviation  type  cement,  position  gasket  and 
valve  to  sump,  then  attach  valve  with  six  cap  screws  and  lock  wash- 
ers. Coat  both  sides  of  a  new  pipe  flange  gasket  with  aviation  type 
cement,  position  gasket  between  pipe  flange  and  valve,  then  install 
six  bolts,  nuts,  and  washers  attaching  flanges  together.  Connect  oper- 
ator cable  to  valve  arm.  Position  heating  chamber  bottom  pan,  and 
install  with  18  bolts,  nuts,  and  washers, 
f.    Pumping  Unit. 

(1)  Remove  Pumping  Unit.  Remove  bolts  from  pump  flange 
at  suction  port.  Remove  six  bolts,  nuts,  and  washers  attaching  pipe 
flanges  together,  then  remove  valve  and  pipes  as  an  assembly  from 
pumping  unit  cabinet.  Remove  the  six  bolts,  nuts,  and  washers  at- 
taching pump  and  engine  to  cabinet  channels.  Lift  unit  straight  up 
so  that  oil  drain  will  clear  channels,  then  lift  unit  from  cabinet.  Pump 
can  be  removed  from  engine  as  per  maintenance  instructions  fur- 
nished with  vehicle. 

(2)  Install  Pumping  Unit.  Lift  pumping  unit  high  enough  to 
permit  oil  drain  to  clear  cabinet  channels  while  positioning  unit  in 
cabinet.  Attach  unit  to  cabinet  rails  with  six  bolts,  nuts,  and  wash- 
ers, and  tighten  nuts  firmly.  Thoroughly  clean  pipe  and  pump 
flanges  to  remove  all  traces  of  cement,  gasket,  or  foreign  matter. 
Position  assembly  of  valve  and  pipes  in  cabinet.  Coat  both  sides  of  a 
new  pipe  flange  gasket  with  aviation  type  cement,  position  gasket 
between  flanges  and  attach  flanges  together  with  six  bolts,  nuts,  and 
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figure  241 —Filler  Hatch  Assembly  (Protectoseal  Cap) 
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washers.  Coat  pump  flange  gasket  with  aviation  type  cement,  posi- 
tion between  suction  flange  and  pump,  then  attach  flange  with  bolts 
and  washers. 

g.  Strainers.  Three  strainers  are  used  on  each  water  tank  body — 
emergency  valve  strainer,  filler  hatch  strainer,  and  vent  strainer. 
Removal,  cleaning,  and  installation  of  emergency  valve  strainer  is 
described  in  subparagraph  e  (3)  and  (4)  above.  However,  emer- 
gency valve  strainer  can  also  be  replaced,  without  removal  of  emer- 
gency valve,  by  entering  tank  through  manhole. 

(1)  Remove  Filler  Hatch  Strainer  (fig.  241).  Using  large 
pipe  wrench,  unscrew  cap  from  four-inch  diameter  pipe  projecting 
through  walkway  on  top  of  tank.  Lift  assembly  of  cap  and  screen 
straight  up  to  remove  from  body.  Remove  set  screw  from  cap,  then 
unscrew  strainer  screen  from  cap.  Invert  strainer  and  plunge  rapidly 
up  and  down  in  a  container  of  clean  water.  With  strainer  inverted, 
direct  a  stream  of  water  against  outside  of  strainer  until  all  par- 
ticles of  foreign  matter  are  dislodged  and  washed  out.  Blow  strainer 
dry  with  compressed  air,  if  available. 

(2)  Install  Filler  Hatch  Strainer  (fig.  241).  Screw  strain- 
er into  cap,. install  set  screw,  and  tighten  firmly.  Coat  threads  with 
aviation  type  cement,  then  screw  filler  hatch  in  place  on  pipe  with 
large  pipe  wrench. 


INSULATION 


WALKWAY 


TANK  SHELL 
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  STIRRUP 
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Figure  242— Water  Tank  Vent  Assembly 
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(3)  Remove  Lower  Vent  (fig.  242).  Open  manhole  cover  and 
remove  manhole  plug.  From  inside  tank  unscrew  lower  vent  from 
pipe  coupling  welded  to  tank  with  adjustable  wrench.  Slush  vent  in 
clean  water,  or  use  stream  of  water  to  remove  dirt  from  screen,  then 
blow  with  compressed  air,  if  available. 

(4)  Install  Lower  Vent  (fig.  242).  Screw  lower  vent  into 
coupling  inside  tank  with  adjustable  wrench.  Install  manhole  plug 
and  close  manhole  cover. 

h.    Cabinet  Doors. 

(1)  Remove  Pumping  Unit  Cabinet  Side  Doors.  Remove 
staking  at  each  of  three  hinge  pins  with  a  file,  then  drive  out  pins, 
using  drift  and  hammer.  Removal  is  same  for  either  side  door. 

(2)  Install  Pumping  Unit  Cabinet  Side  Doors.  Position 
door  to  cabinet,  position  three  hinge  pins  in  hinges  and  tap  into 
place  with  hammer.  Stake  pins  in  place  with  hammer  or  punch. 
Installation  procedure  is  same  for  either  side. 

(3  )  Remove  Pumping  Unit  Cabinet  Top  Door.  Remove  stak- 
ing from  both  hinge  pins  with  a  file,  then  drive  out  pins  using  drift 
and  hammer.  Disengage  catch  and  lift  door  straight  up  to  remove 
from  cabinet. 

(4)  Install  Pumping  Unit  Cabinet  Top  Door.  Position  door 
on  cabinet  and  tap  hinge  pins  into  hinges  with  hammer.  Stake  hinge 
pins  in  place  using  hammer  or  punch. 

(5)  Remove  Equipment  Compartment  Doors.  Remove  stak- 
ing from  hinge  rod  with  a  file.  With  hammer  and  drift,  drive  rod  out 
slightly.  Pull  projecting  end  of  rod  with  pliers  to  withdraw  rod,  or 
tap  pliers  with  hammer.  Removal  procedure  is  same  for  either  door. 

(6)  Install  Equipment  Compartment  Doors.  Position  door 
to  body  and  mate  hinge  halves.  Insert  rod  in  hinge  and  tap  gently 
into  place  with  hammer.  Stake  end  of  hinge  rod  with  hammer  or 
punch.  Installation  procedure  is  same  for  either  door. 

Section  XLIII 
WINCH  AND  CONTROLS 

235.  DESCRIPTION. 

a.  General  (fig.  243).  The  winch  is  a  worm  driven  horizontal 
drum  type,  mounted  at  the  front  end  of  the  vehicle  on  frame  side 
rail  extensions.  Power  for  operating  the  winch  is  supplied  by  the 
vehicle  engine  through  a  power  take-off  and  winch  drive  shaft.  The 
winch  controls  consist  of  a  winch  power  take-off  control  lever  in  the 
cab  and  a  sliding  clutch  shift  yoke  at  the  winch.  The  winch  is 
equipped  with  a  drag  brake  which  works  in  conjunction  with  the 
sliding  clutch  to  prevent  the  drum  from  overrunning  the  cable  when 
cable  is  pulled  from  drum.  The  winch  automatic  brake  assembly 
acts  on  the  winch  worm  shaft  to  hold  the  load  when  the  power 
supply  as  been  cut  off. 
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Figure  243— Winch  System 


b.  Data. 


Type  Worm  driven — horizontal  drum 

Drive  From  power  take-off 

Capacity  10,000  lb 

Make  Heil  Gar  Wood 

Vendor  number  A157-E3  GW  225-6225B 

Model  125G  and  125G1       2  U512 

Winch  cable  dia.  Vz  in. 


236.    ADJUSTMENT  ON  VEHICLE. 

a.  General.  Adjustments  can  be  made  to  compensate  for  normal 
wearing  of  brake  lining,  and  should  be  made  whenever  tests  show 
that  adjustment  is  necessary.  A  modification  of  gear  case  cover  used 
on  some  Gar  Wood  winch  assemblies  is  also  described  in  this  para- 
graph, and  should  be  applied  to  prevent  entrance  of  water  into 
gear  case. 

b.  Adjustment  Tests. 

(1)  Test  Drag  Brake  Operation.  Disengage  sliding  jaw 
clutch.  Take  hold  of  cable  and  begin  to  pull  cable  off  drum.  Drum 
should  cease  to  revolve  as  soon  as  pull  is  stopped.  If  drum  overruns 
cable,  the  drag  brake  requires  adjustment. 

(2)  Test  Automatic  Brake  Operation.  Place  a  winch 
equipped  vehicle  at  top  of  a  steep  grade.  Fasten  winch  cable  to 
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another  vehicle  at  bottom  of  grade.  Pull  vehicle  up  grade,  using 
winch  only.  When  vehicle  has  been  pulled  part  way  up  incline, 
depress  engine  clutch  pedal,  and  shift  power  take-off  into  neutral. 
Vehicle  being  pulled  should  not  roll  backward;  if  it  does,  the  need 
for  automatic  brake  adjustment  is  indicated.  CAUTION:  Brake 
may  become  warm  even  though  it  is  properly  adjusted;  however, 
if  hand  cannot  be  held  on  brake  cover  on  account  of  heat,  this  indi- 
cates that  brake  is  too  tight  and  should  be  loosened.  Brake  is  de- 
signed to  hold  load,  and  if  properly  adjusted,  will  not  become  over- 
heated. Excessive  heat  indicates  that  brake  band  should  be  relined 
or  the  brake  band  assembly  replaced. 

c.  Drag  Brake  Adjustment  (fig.  244). 

(1)  Disengage  Sliding  Jaw  Clutch.  Lift  poppet  knob  and 
move  shift  yoke  to  disengage  sliding  clutch. 

(2)  Adjust  Drag  Brake  Spring.  Insert  screw  driver  or  wedge 
between  end  of  tension  bolt  and  drag  brake  shoe.  Force  tension  bolt 
away  from  shift  yoke  to  permit  use  of  wrenches  on  adjusting  nut 
and  lock  nut.  Loosen  lock  nut  and  back  off  adjusting  nut  one  full 
turn,  then  remove  wedge  and  check  adjustment  (subpar.  b  (1) 
above).  Repeat  above  process,  if  necessary  to  obtain  satisfactory 
brake  operation.  When  correct  adjustment  is  obtained,  turn  lock 
nut  up  tight  against  adjusting  nut.  In  the  event  a  satisfactory  adjust- 
ment cannot  be  obtained,  it  will  be  necessary  to  reline  brake  or 
replace  drag  brake  shoe  assembly. 

d.  Automatic  Brake  Adjustment  (fig.  244). 

(1)    Adjust  Brake  Band  Spring  Tension.  Back  off  lock  nut, 
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Figure  244 — Winch  Adjustments  on  Vehicle 
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then  tighten  adjusting  nut  one-half  turn  and  reset  lock  nut  against 
adjusting  nut. 

(2)  Test  Adjustment.  Accomplish  procedure  for  automatic 
brake  test  (subpar.  b  (2)  above).  Repeat  step  (1)  above  if  neces- 
sary to  obtain  correct  adjustment.  NOTE:  If  brake  will  not  hold 
load  after  adjustment  or  if  it  overheats  when  properly  adjusted  as 
indicated  by  test,  it  will  be  necessary  to  replace  the  brake  band 
assembly  (par.  237). 

e.  Gear  Case  Cover  Modification  (Applicable  to  early  Gar 
Wood  winches  only).  On  some  vehicles  equipped  with  Gar  Wood 
winches  a  vent  hole  was  drilled  through  gear  case  cover  under  the 
Gar  Wood  name  plate.  It  has  been  established  that  in  some  instances 
water  has  entered  the  gear  case  through  vent  hole.  If  evidence  of 
water  is  indicated  when  checking  or  draining  lubricant  from  gear 
case  of  above  mentioned  winches,  the  following  operations  should 
be  performed  to  prevent  recurrence  of  this  condition: 

( 1 )  Drain  Gear  Case  and  Remove  Cover.  Remove  drain  plug 
and  drain  out  contents  of  gear  case.  Remove  six  cap  screws  which 
attach  worm  gear  case  cover,  then  lift  off  cover. 

(2)  Clean  Gear  Case  and  Plug  Vent  Hole.  Wipe  inside  of 
gear  case  and  gears  to  remove  all  traces  of  water.  Coat  a  No.  6 
(0.138  in.)-32NC-2x3/8-inch  self  tapping  screw,  or  a  No.  6  (0.138 
in.)-32NC-2xV4-inch  sheet  metal  screw  with  shellac  or  permatex 
and  drive  screw,  from  inside  of  cover,  into  small  vent  hole  in  top 
of  cover  near  the  filler  plug.  Be  certain  that  screw  is  tight  in  hole  at 
finish  of  operation. 

(3)  Install  Cover.  Install  cover  with  gasket.  Tighten  cover 
screws  evenly  and  firmly  to  assure  correct  fit  over  gear  case  bushings. 

(4)  Prepare  Winch  for  Service.  Replace  drain  plug.  Remove 
filler  plug  and  oil  level  plug  and  fill  gear  case  with  gear  oil  (Section 
VIII)  until  the  oil  appears  at  level  plug  hole.  Install  filler  plug  after 
lubricant  ceases  to  flow  from  level  plug  hole,  and  install  level  plug. 

237.    AUTOMATIC  BRAKE  BAND  ASSEMBLY. 

a.  General.  When  for  any  reason  it  becomes  necessary  to  re- 
place the  winch  automatic  brake  band,  the  replacement  may  be 
accomplished  without  removing  the  winch  assembly  from  the  ve- 
hicle. 

b.  Automatic  Brake  Band  Removal. 

(1)  Remove  Front  Bumper.  Remove  front  bumper  (par.  215 
b(3)). 

(2)  Support  Winch  Assembly.  Place  a  jack  or  other  suitable 
support  under  winch  assembly  to  hold  weight  of  winch.  This  is 
necessary  because  front  base  angle  must  be  disconnected  from  frame 
side  rail  extensions. 

(3)  Raise  Winch  Front  Base  Angle.  Remove  six  front  base 
angle  to  side  rail  extension  bolts.  Remove  two  front  base  angle  to 
gear  case  cap  screws  and  two  base  angle  to  brake  case  cap  screws 
(fig.  245);  then,  with  pry  bar,  force  left-hand  end  of  front  base 
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BRAKE  LINING  BRAKE  BAND  BASE  ANGLE  TO  GEAR  CASE  CAP  SCREW 


SPRING  ALINING  WASHER  BRAKE  BAND 

RA  PD  333055 

Figure  245— Sectional  Views  of  Winch  Automatic 
Brake  Assembly 

angle  upward  to  provide  clearance  for  brake  case  removal. 

(4)  Remove  Brake  Case  (fig.  245).  Relieve  spring  tension  on 
brake  band  by  removing  lock  nut,  adjusting  nut,  alining  washer,  and 
spring  from  brake  band  rod  end.  Remove  two  brake  case  to  gear 
case  cap  screws  then  pull  brake  case  and  brake  band  assembly  for- 
ward and  remove  from  winch. 

(5)  Remove  Brake  Band  from  Case.  Remove  anchor  nut 
from  brake  band  rod  end  on  outside  of  case.  Lift  band  assembly 
from  case  and  remove  anchor  nut  which  remains  on  threaded  rod 
end  (fig.  245). 

c.    Automatic  Brake  Band  Installation  (fig.  245). 

( 1 )  Mount  Brake  Band  Assembly  in  Case.  With  one  anchor 
nut  installed  on  end  of  brake  band,  position  brake  band  assembly 
in  case.  Screw  anchor  nut  on  larger  rod,  at  outside  of  case,  until  ap- 
proximately two  threads  protrude  through  nut;  then  screw  inside 
anchor  nut  down  against  case  finger-tight. 

(2)  Install  Brake  Case  and  Band  Assembly  on  Winch. 
Move  brake  case  and  band  assembly  over  the  brake  drum  and  into 
position  at  winch  assembly.  Install  two  brake  case  to  gear  case  cap 
screws,  using  lock  washers.  Force  front  base  angle  assembly  down 
to  position  at  brake  case  and  install  two  base  angle  to  brake  case 
cap  screws  with  lock  washers.  Coat  base  angle  to  gear  case  cap 
screws  with  aviation  type  cement  and  install  cap  screws  with  lock 
washers.  Tighten  cap  screws  firmly,  and  tighten  base  angle  to  end 
frame  bolt.  Assemble  spring  locating  washer  and  nuts  on  adjusting 
end  of  brake  band  and  tighten  anchor  nut. 

(3)  Install  Winch  Mounting  Bolts  and  Front  Bumper. 
Install  front  base  angle  to  side  rail  extension  bolts,  then  install  front 
bumper  (par.  215  b  (4)). 
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A  END  FRAME 

B  SHIFT  YOKE  PIVOT  PIN 

C  SHIFT  YOKE  AND  DRAG  BRAKE  SUPPORT 

(INTEGRAL  WITH  END  FRAME) 
D  DRAG  BRAKE  SHOE  ASSEMBLY 
E  DRAG  BRAKE  ADJUSTING  BOLT  NUTS 
F  SPRING 

G  DRAG  BRAKE  ADJUSTING  BOLT 
H  CABLE  DRUM 


RA  PD  332960 

Figure  246— Winch  Drag  Brake  Shoe  Assembly 

(4)  Adjust  Automatic  Brake.  Adjust  automatic  brake  (par. 
236  d). 

238.  DRAG  BRAKE  SHOE  ASSEMBLY. 

a.  Drag  Brake  ShQe  Assembly  Removal  (fig.  246).  Remove 
cotter  pin  from  upper  end  of  shift  yoke  pivot  pin,  then  with  hammer 
and  punch,  drive  pin  out  of  drag  brake  shoe,  shift  yoke,  and  pin  sup- 
ports. Lift  poppet  knob  and  move  shift  yoke  toward  end  frame  as  far 
as  possible,  turning  drum  if  necessary  to  obtain  sufficient  clearance, 
then  turn  drag  brake  shoe  and  remove  it  from  winch  assembly. 

b.  Drag  Brake  Shoe  Assembly  Installation.  With  clutch  shift 
yoke  held  as  close  as  possible  to  end  frame,  and  drum  turned  to 
position  which  will  provide  clearance,  guide  drag  brake  shoe  down 
between  clutch  shift  yoke  and  end  of  drum.  Move  clutch  shift  yoke 
and  drag  brake  as  necessary  to  aline  holes  through  same  with  holes 
through  supports  on  end  frame.  Drive  shift  yoke  pivot  pin  down 
through  brake  shoe,  shift  yoke,  and  supports,  then  secure  by  install- 
ing a  cotter  pin  through  each  end  of  pin. 

239.  CABLE. 

a.  General.  Winch  cable  is  wire  rope  type  with  hemp  core.  One 
end  of  cable  has  a  4-foot  length  of  chain  attached  by  means  of  a 
safety  clamp. 

b.  Winch  Cable  Removal. 

( 1 )  Unwind  Cable  from  Drum.  Disengage  sliding  jaw  clutch, 
unhook  chain  from  tow  hooks,  then  pull  cable  straight  out  from 
winch  by  hand. 

(2)  Detach  Cable  from  Drum  Flange.  Loosen  two  cable 
clamp  nuts  at  outer  side  of  right-hand  drum  flange,  then  pull  cable 
out  of  clamp. 

c.  Winch  Cable  Installation. 

( 1 )  Attach  Cable  to  Drum.  Insert  end  of  cable  through  clamp 
at  inner  side  of  right-hand  drum  flange,  then  tighten  clamp  nuts  at 
outer  side  of  right-hand  drum  flange. 

(2)  Wind  Cable  on  Drum.  Wind  cable  on  drum  (par.  24). 
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240.    DRIVE  SHAFT  AND  UNIVERSAL  JOINTS. 

a.  Description.  The  winch  drive  shaft,  which  transfers  power 
from  power  take-off  to  the  winch  assembly,  is  a  solid  type  with  a 
U-joint  at  each  end.  Forward  U-joint  is  keyed  to  drive  shaft  and 
attached  to  winch  worm  shaft  by  a  shear  pin  (fig.  243).  Rear  U-joint 
is  keyed  on  power  take-off  shaft.  Splines  in  rear  U-joint  forward  yoke 
engage  the  splines  at  rear  end  of  drive  shaft  to  form  a  slip  joint.  A 
stop  collar  is  installed  on  drive  shaft  ahead  of  slip  joint  to  prevent 
drive  shaft  from  sliding  back  into  slip  joint,  thereby  preventing  front 
end  of  drive  shaft  from  dropping  off  winch  worm  shaft  in  the  event 
of  shear  pin  failure. 

b.  Drive  Shaft  and  U-joint  Removal. 

( 1 )  Remove  Drive  Shaft  from  Vehicle.  Pull  cotter  pin  and 
remove  shear  pin.  Loosen  safety  collar  set  screw  and  move  collar 
forward.  Slide  drive  shaft  into  slip  joint  until  front  universal  joint 
yoke  is  free  from  winch  worm  shaft,  then  pull  shaft  out  of  slip  joint 
and  remove  from  vehicle. 

(2)  Remove  Universal  Joint  from  Power  Take-off.  Loosen 
set  screw  in  universal  joint  yoke  at  power  take-off  and  pull  universal 
joint  from  power  take-off  shaft.  Remove  key. 

c.  Drive  Shaft  and  U-joint  Installation. 

(1)  Install  U- Joint  at  Power  Take-off.  Place  key  in  slot 
in  power  take-off  shaft.  With  set  screw  loosened,  install  joint  yoke 
on  power  take-off,  then  tighten  set  screw  firmly. 


A  TOW  HOOK 

B  SUPPORTING  CHAIN 

C  FRONT  BASE  ANGLE 


D  BUMPER  BRACKET 

E  SIDE  RAIL  EXTENSION 

F  REAR  BASE  ANGLE 


RA  PD  332962 

figure  247 — Method  of  Supporting  Winch  Assembly  Prior 

to  Removal 
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(2)  Install  Drive  Shaft.  Loosen  stop  collar  set  screw  so  col- 
lar will  move  freely  on  drive  shaft.  Slide  collar  on  splined  end  of 
shaft  with  set  screw  point  between  two'  of  the  splines.  Coat  drive 
shaft  splines  and  inside  of  front  U-joint  with  chassis  grease.  Insert 
splined  end  of  drive  shaft  into  rear  U-joint  yoke;  then  push  forward 
U-joint  yoke  onto  winch  worm  shaft. 

(3)  Install  Shear  Pin  and  Position  Stop  Collar.  Dip  a 
regulation  shear  pin  in  engine  oil  and  install  through  U-joint  yoke 
and  hole  through  winch  worm  shaft  and  secure  with  cotter  pin. 
CAUTION:  Regulation  shear  pins  are  designed  to  shear  whenever 
overload  occurs;  as  a  safety  measure,  never  use  a  substitute.  Locate 
stop  collar  on  drive  shaft  so  that  a  space  of  one-half  inch  exists  be- 
tween collar  and  nearest  point  on  U-joint  yoke  (fig.  35). 


241.    WINCH  ASSEMBLY  REMOVAL. 

a.  Remove  Front'  Bumper  and  Brush  Guard.  Remove  front 
bumper  (par.  215  b  (3)),  and  remove  brush  guard  (par.  217  c 
and  d). 

b.  Attach  Hoist  (fig.  247).  Attach  chain-fall  or  other  hoisting 
equipment  to  winch  to  support  the  assembly  while  attaching  parts 
are  being  removed.  Chain  sling  may  be  used  as  in  figure  247. 


A  WINCH  DRIVE  SHAFT 

B  DRIVE  SHAFT  KEY 

C  WINCH  BASE  ANGLE-REAR 

D  WINCH  END  FRAME 

E  WINCH  BASE  ANGLE— FRONT 

F  SLIDING  JAW  CLUTCH 


G  WINCH  DRUM 
H  ROPE  GUARD 

I  WINCH  ROLLER 

J  WORM  SHAFT  HOUSING 
K  DRAIN  PLUG 

L  SHEAR  PIN 


RA  PD  64574 

Figure  248— Winch  Assembly  Installed  (Bottom  View) 
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c.  Disconnect  Winch  Drive  Shaft.  Remove  cotter  pin  and  re- 
move shear  pin  from  U-joint  yoke.  Loosen  stop  collar  screw  and 
pull  drive  shaft  toward  power  take-off,  thereby  removing  U-joint 
from  winch  worm  shaft.  Support  drive  shaft  by  suspending  by  wire 
attached  to  chassis. 

d.  Remove  Winch  Assembly  from  Vehicle.  Remove  front  base 
angle  to  side  rail  extension  bolts.  Remove  rear  base  angle  to  frame 
side  rail  bolts  and  washers.  Move  winch  assembly  forward  and  away 
from  vehicle. 

242.    WINCH  ASSEMBLY  INSTALLATION. 

a.  Position  Assembly  at  Vehicle.  Swing  assembly  to  position, 
using  chain-fall  or  other  suitable  hoist.  Winch  rear  base  angle  must 
rest  on  forward  end  of  frame  side  rails  with  bolt  holes  alined. 

b.  Install  Mounting  Bolts  (fig.  248).  Install  four  rear  base 
angle  to  frame  side  rail  bolts,  and  six  front  base  angle  to  side  rail 
extension  bolts.  Use  lock  washers  Under  all  bolt  nuts  and  tighten 
firmly. 

c.  Install  Radiator  Brush  Guard  and  Front  Bumper.  Install 
brush  guard  (par.  217  d  and  e)  and  install  front  bumper  (par.  215 
b  (4)). 

d.  Connect  Drive  Shaft.  Coat  inside  of  forward  universal  joint 
and  shear  pin  with  chassis  grease.  Remove  wire  used  to  suspend 
drive  shaft  and  slide  U-joint  yoke  onto  winch  worm  shaft.  Rotate 
drive  shaft  as  necessary  to  aline  shear  pin  holes  in  yoke  and  worm 
shaft;  then  insert  shear  pin  and  secure  with  cotter  pin.  Move  drive 
shaft  stop  collar  toward  power  take-off  until  one-half  inch  clearance 
exists  between  collar  and  forward  edge  of  U-joint  yoke;  then  tighten 
stop  collar  screw. 


Section  XLIV 
POWER  HOIST  AND  CONTROLS 

243.  GENERAL. 

a.  The  power  hoist  mechanism  consists  primarily  of  a  hydraulic 
cylinder  and  pump  assembly  (fig.  249),  mounted  beneath  the  dump 
body  for  the  purpose  of  raising  the  front  end  of  the  body  for  dump- 
ing the  load  out  rear  of  body.  The  hoist  mechanism  is  connected  by 
propeller  shafts  and  U-joints  to  power  take-off  auxiliary  drive  shaft. 
Levers  for  controlling  hoist  mechanism  are  located  in  cab  and  are 
connected  through  linkage  with  power  take-off  and  hoist  pump. 
Raising  of  dump  body  is  accomplished  through  hydraulic  pressure 
and  leverage  in  lifting  linkage.  Hoist  assemblies  used  on  these  ve- 
hicles are  furnished  by  Gar  Wood  Industries  and  The  Heil  Company. 
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GAR  WOOD  HOIST  AND  SUBFRAME  ASSEMBLY 

RA  PD  332969 

Figure  249 — Power  Hoist  Assembly  Views 


244.    CONTROLS  AND  LINKAGE. 

a.  General.  The  power  hoist — regardless  of  make — is  controlled 
from  the  cab  by  two  levers.  One  lever  shifts  the  power  take-off 
auxiliary  drive  in  and  out  of  engagement  and  the  other  lever,  which 
is  connected  through  rods  and  linkage  with  the  control  valve  at 
hoist  pump  assembly,  is  used  to  control  the  raising  and  lowering  of 
dump  body.  Levers  and  linkage  used  on  early  and  late  vehicles 
differ  considerably,  but  both  types  serve  the  same  purpose.  Replace- 
ment of  hoist  power  take-off  lever  and  linkage,  both  early  and  late 
type,  and  hoist  pump  control  lever  used  on  early  vehicles,  is  covered 
in  Section  XXVIII. 

b.  Hoist  Pump  Control  Lever  and  Linkage  Removal. 

( 1 )  Remove  Hoist  Pump  Control  Lever  (Early  Vehicles). 
Remove  hoist  pump  control  lever  (par.  158  d  (4)  and  (5)). 

(2)  Remove  Hoist  Pump  Control  Lever  (Late  Vehicles). 
Remove  clevis  pin  at  lower  end  of  lever  which  attaches  rod  to  lever. 


984156  0  -  52  -  29 
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Remove  three  bolts  which  attach  lever  bracket  to  brake  master  cyl- 
inder bracket;  to  remove,  pull  lever  and  bracket  assembly  down  and 
remove  from  under  vehicle.  Remove  bracket  from  lever. 

(3)  Remove  Lever  to  Hoist  Pump  Rods  and  Linkage  (fig. 
250).  Remove  clevis  pins  from  each  end  of  control  lever  to  pickup 
lever  rod;  then  pull  rod  toward  rear  and  remove  from  vehicle.  Re- 
move clevis  pins  which  attach  pickup  lever  to  pump  rod  and  remove 
rod.  Forward  end  of  rod  is  threaded  and  equipped  with  an  adjustable 
rod  end  clevis  and  lock  nut  which  may  be  removed  if  necessary. 
Remove  pin  (or  bolt)  which  attaches  pickup  lever  to  frame  bracket 
and  remove  lever. 

c.    Hoist  Pump  Control  Lever  and  Linkage  Installation. 

( 1 )  Install  Hoist  Pump  Control  Lever  (Early  Vehicles 
Install  hoist  pump  control  lever  (par.  158  f  (1),  (2),  and  (4)). 

(2)  Install  Hoist  Pump  Control  Lever  (Late  Vehicles) 
(fig.  250).  Assemble  lever  to  bracket;  then  from  below  vehicle,  place 
upper  end  of  lever  through  floor  pan  opening  and  raise  lever  and 


A  FRAME  LEFT-HAND  SIDE  RAIL 
B  BRAKE  CYLINDER  BRACKET 
C  HOIST  PUMP  CONTROL  LEVER 
D  PUMP  CONTROL  LEVER  BRACKET 
E  CLEVIS  PIN 

F  CONTROL  LEVER  TO  PICKUP  LEVER  ROD 
G  PICKUP  LEVER 

RA  PD  3330S6 

Figure  250— Hoist  Pump  Control  Linkage  (Late  Vehicles) 
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bracket  up  to  position  at  brake  master  cylinder  bracket.  Install  three 
lever  bracket  to  master  cylinder  bracket  bolts  and  tighten  firmly. 

(3)  Install  Pickup  Lever.  Position  pickup  lever  at  frame 
bracket  and  install  pickup  lever  to  frame  bracket  pin  (or  bolt).  Se- 
cure pin  with  new  cotter  pin. 

(4)  Install  Control  Lever  to  Pickup  Lever  Rod.  Insert 
forward  end  of  control  lever  to  pickup  lever  rod  through  hole  in 
muffler  support  bracket  and  propeller  shaft  bearing  support  bracket. 
Connect  forward  end  of  rod  to  lower  end  of  hoist  pump  control  lever 
and  rear  end  of  rod  to  pickup  lever,  using  clevis  pins. 

(5)  Install  Rod  Between  Pickup  Lever  and  Hoist  Pump 
Assembly.  With  adjustable  rod  end  clevis  and  lock  nut  installed  on 
forward  end  of  rod,  attach  rod  to  pickup  lever  and  hoist  pump  bell 
crank.  NOTE:  Gar  Wood  hoist  linkage  incorporates  a  lever  exten- 
sion (fig.  250)  which  attaches  to  rod  with  a  clevis  pin  and  is  at- 
tached to  hoist  pump  bell  crank.  Attach  rear  end  of  rod  to  extension 
if  vehicle  is  equipped  with  Gar  Wood  hoist  or  directly  to  bell  crank 
if  Heil  hoist  is  used. 

d.  Hoist  Pump  Valve  Control  Linkage  Adjustment.  Spring 
loaded  plunger  is  mounted  in  bell  crank  arm  to  locate  valve  in  any 
one  of  three  positions  selected  by  operator,  and  link  rod  nearest  hoist 
assembly  has  one  adjustable  rod  and  clevis.  Make  adjustment  as 
follows : 

(1)  Adjust  Pump  Valve  Linkage.  Remove  clevis  pin  from 
adjustable  clevis  and  move  clevis  away  from  idler  lever.  Consult 
"Shifting  Arrangement  Plate"  and  place  hoist  valve  control  lever  in 
"RAISE"  position.  Move  bell  crank  until  plunger  drops  into  depres- 
sion at  "RAISE"  valve  position,  then  adjust  clevis  on  threaded  end 
of  rod  so  it  can  be  reconnected  to  pickup  lever  without  changing 
control  lever  or  control  valve  positions.  Position  adjustable  yoke  at 
pickup  lever  and  install  clevis  pin.  Secure  clevis  pin  with  new  cotter 
pin. 

245.    PROPELLER  SHAFTS  AND  UNIVERSAL  JOINTS. 

a.  General  (fig.  251).  Drive  line  from  power  take-off  to  hoist 
pump  comprises  three  solid  drive  shafts  connected  by  universal 
joints  and  supported  by  two  steady  bearings,  which  are  attached  to 
frame  brackets.  All  U-joints  are  similar  in  construction  except  rear 
joint  which,  together  with  a  special  key  in  rear  drive  shaft,  forms  a 
slip  joint.  U-joint  yokes  are  attached  to  drive  shafts  by  set  screws 
and  Woodruff  keys. 

b.  Removal.  Removal  of  any  individual  shaft,  U-joint,  or  steady 
bearing  will  be  facilitated  if  complete  drive  line  assembly  is  removed 
from  vehicle. 

( 1 )  Remove  Steady  Bearings.  Remove  nuts  and  lock  washers 
from  front  and  rear  steady  bearing  studs. 

(2)  Remove  Drive  Line  Assembly.  Loosen  set  screw  attach- 
ing front  U-joint  to  power  take-off  auxiliary  drive  shaft.  Remove 
drive  line  assembly  by  pulling  steady  bearing  studs  from  brackets; 
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RA  PD  332837 

Figure  25 1  —Hoist  Propeller  Shaft  and  Steady  Bearing 
Installation 

then  moving  assembly  first  rearward,  then  forward  to  remove  front 
U-joint  from  power  take-off  and  rear  propeller  shaft  from  slip  joint. 
Do  not  lose  special  key  out  of  rear  shaft. 

(3)  Remove  Rear  U- Joint.  Loosen  set  screw  which  holds  rear 
U-joint  on  hoist  pump  shaft,  then  remove  joint  from  shaft. 

(4)  Remove  U- Joints  and  Steady  Bearings  from  Propeller 
Shafts.  Remove  five  set  screws  which  attach  U-joints  to  shafts. 
Remove  U-joints  and  Woodruff  keys  from  shafts  and  slide  the  two 
steady  bearings  off  center  shaft. 

(5)  Remove  Steady  Bearing  Support  Brackets  from  Frame 
(fig.  251).  Remove  bolt  attaching  front  steady  bearing  bracket  to 
frame  bracket,  then  remove  bracket.  Remove  two  bolts  which  attach 
rear  steady  bearing  bracket  to  frame  crossmember  and  remove 
bearing  bracket  from  frame. 
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c.  Installation.  Drive  line  components  should  be  assembled  on 
bench  and  the  assembly  then  installed  on  vehicle  to  facilitate  the 
operation. 

(1)  Attach  Steady  Bearing  Brackets  to  Frame.  Attach 
front  steady  bearing  bracket  to  frame  bracket,  using  bolt  and  lock 
washer  as  in  figure  251.  Attach  rear  steady  bearing  bracket  to  frame 
crossmember,  using  two  bolts,  with  bracket  in  position  as  in  figure 
251. 

(2)  Install  Universal  Joints  to  Front  Shaft.  Install  a 
Woodruff  key  at  each  end  of  shaft  (28s/s  in.  long)  and  slide  univer- 
sal joint  over  shaft.  Aline  hole  in  yoke  with  hole  in  shaft.  Install  set 
screws  and  tighten.  Prick  punch  each  screw  to  prevent  loosening. 

(3)  Install  Universal  Joint  to  Rear  Shaft.  Install  a 
Woodruff  key  at  front  end  of  shaft  (14%  in.  long)  and  slide  uni- 
versal joint  over  shaft.  Aline  hole  in  yoke  with  hole  in  shaft.  Install 
set  screw  and  tighten.  Prick  punch  screw  to  prevent  loosening. 

(4)  Assemble  Center  Shaft,  Slide  two  steady  bearings  over 
center  shaft  (47  xh  in.  long).  Install  a  Woodruff  key  at  each  end  of 
shaft.  Connect  front  and  rear  shafts  to  center  shaft  by  sliding  uni- 
versal joints  over  ends.  Aline  hole  in  yoke  with  hole  in  shaft.  Install 
set  screw  and  tighten.  Prick  punch  screw  to  prevent  loosening. 

(  5  )  Install  U- Joint  at  Pump.  Install  a  Woodruff  key  in  pump 
shaft  and  slide  universal  joint  over  shaft.  Aline  hole  in  yoke  with 
hole  in  shaft.  Install  set  screw  and  tighten.  Prick  punch  screw  to 
prevent  loosening. 

(6)  Install  Universal  Joini  at  Power  Take-off.  Install  a 
Woodruff  key  in  power  take-off  shaft.  Loosen  set  screw  in  universal 
joint  on  end  of  front  shaft.  Aline  slot  in  universal  joint  yoke  with 
Woodruff  key  in  power  take-off  shaft,  then  slide  joint  over  shaft. 
Aline  set  screw  with  flat  spot  on  shaft  and  tighten  set  screw.  Prick 
punch  head  of  screw  to  prevent  loosening. 

(7)  Attach  Rear  Steady  Bearing.  Install  special  Hi-Pro  key 
at  end  of  rear  shaft.  Raise  propeller  shaft  sufficiently  to  insert  end 
of  shaft  into  universal  joint  slip  yoke  at  pump.  Insert  rear  steady 
bearing  stud  into  support  bracket  on  frame  crossmember.  Install 
lock  washer  and  nut  on  stud. 

(8)  Attach  Front  Steady  Bearing.  Raise  propeller  shafts  as 
necessary  to  insert  front  steady  bearing  stud  into  support  bracket, 
attached  to  frame  bracket.  Install  lock  washer  and  nut  on  stud. 

(9  )  Adjust  Drive  Line  Clearance.  Carefully  inspect  propeller 
shafts  and  universal  joints  to  be  sure  they  do  not  rub  against  muf- 
fler, brackets,  or  crossmembers.  When  necessary,  use  flat  washers 
between  steady  bearing  and  bracket  at  rear,  also  between  steady 
bearing  bracket  and  frame  bracket  at  front.  Rear  support  bracket 
at  crossmember  can  also  be  adjusted  slightly  to  provide  greater 
drive  line  clearance  by  loosening  bolts  attaching  bracket  to  cross- 
member.  Be  sure  bolts  are  again  tightened  when  clearance  has  been 
obtained. 
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GROOVE  PIN  REMOVAL  AT  WRIST  PIN 


GROOVE  PIN  REMOVAL  AT  TRUNNION  PIVOT  SHAFT 


RA  PD  332828 

Figure  252— Hell  Hoist  Cylinder  Removal 
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246.    CYLINDER  ASSEMBLY  (HEIL  HOIST). 

a.  General.  The  cylinder  assembly  used  on  Heil  hoists  is  at- 
tached to  the  lifting  mechanism  by  a  tie  bar  which  connects  the 
piston  rod  to  a  wrist  pin  (fig.  252).  Forward  end  of  cylinder  to 
which  the  pump  assembly  is  attached  is  supported  on  a  trunnion 
pivot  shaft. 

b.  Cylinder  Removal  (fig.  252). 

(1)  Raise  Body  and  Disconnect  Propeller  Shaft.  Raise 
body  and  block  securely  to  prevent  dropping,  then  place  pump  con- 
trol lever  in  "LOWER"  position.  Loosen  set  screw  in  U-joint  yoke 
at  pump  shaft,  remove  nut  and  lock  washer  from  rear  steady  bear- 
ing stud,  then  remove  stud  from  bracket.  Pull  down  on  rear  pro- 
peller shaft  and  at  the  same  time  remove  joint  yoke  from  pump 
shaft.  Remove  cotter  pin  and  clevis  pin  which  attach  control  rod  to 
pump  lever. 

(2)  Remove  Hoist  Wrist  Pin.  Use  hammer  and  punch  to 
drive  groove  pin  from  wrist  pin  and  bracket  (fig.  252).  Use  a  heavy 
drift  and  sledge  hammer  and  drive  wrist  pin  from  lever  assembly 
and  piston  rod  tie  bar. 

(3)  Remove  Cylinder  and  Pump  Assembly.  Drive  groove 
pin  out  of  trunnion  pivot  shaft.  Remove  four  nuts,  lock  washers,  and 
bolts  attaching  two  channels  to  subframe'  crossmember.  Spread 
channels  (fig.  252)  and  lift  cylinder  and  pump  assembly  from  ve- 
hicle. Remove  pivot  shaft  and  spacers  from  cylinder. 

(4)  Remove  Pump  Assembly  from  Cylinder.  Support  cyl-  . 
inder  assembly  so  that  fluid  can  be  drained  from  pump.  Remove 
drain  plug  from  pump  body  and  drain  fluid  into  suitable  receptacle 
— rotate  pump  shaft  to  force  out  all  fluid.  Remove  four  nuts  and  " 
lock  washers  from  studs  attaching  pump  to  cylinder  manifold.  Re- 
move pump  assembly  and  discard  the  gasket. 


RA  PO  332836 

figure  253— Heil  Hoist  Pump  Installation  At  Cylinder 
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c.    Cylinder  Installation. 

(1)  Attach  Pump  Assembly  (fig.  253).  Place  a  new  pump 
to  cylinder  gasket  over  studs  and  against  cylinder  manifold.  Posi- 
tion pump  assembly  on  studs  with  drain  plug  at  bottom,  and  install 
four  stud  nuts  and  lock  washers. 

(2)  Position  Cylinder  at  Subframe.  Position  cylinder  assem- 
bly inside  subframe  members  with  oil  filler  hole  on  top  and  piston 
rod  toward  rear. 

(3 )  Install  Trunnion  Pivot  Shaft.  Install  pivot  shaft  through 
trunnion  at  rear  of  cylinder  and  position  spacer  on  each  end  of  shaft. 
Move  two  channels  together  so  that  ends  of  pivot  shaft  will  enter 
holes  in  channels.  Install  groove  pin  through  pivot  shaft  and  into 
angle  bracket.  Drive  groove  pin  tightly  into  shaft.  Attach  channels 
to  subframe  crossmember,  using  four  bolts  with  nuts  and  lock 
washers. 

(4)  Install  Hoist  Wrist  Pin.  Insert  wrist  pin  through  lifting 
lever  and  piston  rod  tie  bar.  Insert  groove  pin  through  angle  bracket 
and  into  hole  in  wrist  pin.  Drive  groove  pin  in  tightly. 

(5)  Connect  Propeller  Shaft  and  Control  Rod.  Raise  rear 
propeller  shaft  upward,  and  at  the  same  time  guide  the  rear  U-joint 
rear  yoke  onto  pump  shaft.  Be  sure  key  is  in  slot  in  pump  shaft.  Insert 
rear  steady  bearing  stud  through  hole  in  support  bracket  and  install 
stud  nut  and  lock  washer.  Tighten  set  screw  in  rear  U-joint  yoke. 
Attach  control  rod  to  pump  lever,  using  clevis  pin  and  cotter  pin. 
NOTE :  After  installation  is  completed,  inspect  and  adjust  drive  line 
as  directed  in  paragraph  245  c  (9). 

(6)  Fill  Hydraulic  Cylinder.  Whenever  pump  assembly  has 
been  removed  or  cylinder  disassembled,  it  is  necessary  that  system 
be  refilled  with  recommended  hydraulic  fluid  (Section  VIII). 

(a)  Remove  the  special  vent  plug  in  top  of  cylinder.  Start  en- 
gine and  engage  power  take-off.  Place  hoist  pump  control  lever, 
located  in  cab,  in  "RAISE"  position.  Pour  fluid  through  opening  with 
the  pump  running  slowly  until  the  body  raises  to  its  full  height. 
When  body  has  reached  its  full  height,  add  about  one-halfjjint  more 
fluid. 

(b )  With  power  take-off  still  engaged  and  pump  running,  move 
control  lever  into  "LOWER"  position.  Lower  the  body  slowly  until 
all  the  way  down.  Do  not  replace  special  vent  plug  at  this  time. 

(c)  Move  control  lever  to  "RAISE"  position  and  again  raise 
body  slowly.  Repeat  raising  and  lowering  operations  several  times 
to  allow  any  surplus  fluid  to  drain  out.  Install  vent  plug  when  body 
is  in  fully  raised  position. 

247.    CYLINDER  ASSEMBLY  (GAR  WOOD  HOIST). 

a.  General  (fig.  249).  The  cylinder  assembly,  mounted  between 
subframe  members,  consists  of  a  cylinder  with  trunnion,  cylinder 
head,  and  piston  and  rod  assembly.  The  cylinder  trunnion  is  sup- 
ported at  each  subframe  member  by  a  trunnion  mounting  bracket. 
Piston  rod  is  connected  to  lift  arm  cross  head  by  a  bolt. 
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GAR  WOOD  HOIST  SAFETY  CHAIN 


ATTACHMENT  OF  GAR  WOOD  HOIST  TO  BODY 


RA  PD  332961 

Figure  254— Trunnion  Bracket  and  Safety  Chain  Installations 
at  Dump  Body  (Gar  Wood  Hoist) 

b.  Cylinder  Removal  (fig.  249).  Removal  of  cylinder  can  be 
accomplished  with  body  mounted  on  vehicle.  Cylinder,  pump,  and 
lifting  linkage  should  be  removed  as  an  assembly,  then  disassembled 
on  bench. 

(1)  Raise  Body  and  Disconnect  Propeller  Shaft.  Accom- 
plish procedure  given  in  paragraph  246  b  ( 1 ). 

(2)  Disconnect  Lifting  Linkage  from  Body  (fig.  254).  Lay 
suitable  blocking  across  hoist  subframe  to  support  rear  end  of  assem- 
bly while  removing  trunnion  brackets  and  safety  chain  U-bolt.  Re- 
move six  trunnion  brackets  to  body  bolts  and  remove  nuts  from  U- 
bolt  which  attaches  safety  chain  to  body  understructure. 

(3)  Remove  Wood  Sills  from  Subframe  (fig.  249).  Remove 
wood  sill  center  section,  bolted  to  each  side  of  subframe,  to  permit 
access  to  trunnion  bracket  bolt  heads. 
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(4)  Remove  Trunnion  Bracket  to  Subframe  Bolts.  Re- 
move four  trunnion  bracket  to  subframe  bolts  at  each  side  of  sub- 
frame. 

(5)  Lift  Assembly  from  Vehicle.  If  personnel  are  available, 
three  or  four  men  can  easily  lift  the  cylinder  and  lifting  linkage 
from  vehicle;  otherwise,  attach  suitable  tackle  and  lift  the  assembly 
from  vehicle. 

(6)  Remove  Lifting  Linkage  from  Cylinder  (fig.  255).  Re- 
move hoist  cylinder  trunnion  brackets.  Remove  piston  rod  to  cross 
head  bolt,  then  force  cross  head  off  piston  rod.  Remove  bolts  attach- 
ing link  retaining  collars  to  lifting  arm  trunnion  shaft,  then  remove 
collars  and  links  from  the  assembly.  Set  lifting  linkage  aside  until 
ready  to  install  cylinder. 

(7)  Remove  Pump  from  Cylinder  (fig.  257).  Place  hoist 
valve  lever  in  "LOWER"  position.  Remove  plate  from  bottom  of 
pump  and  drain  all  fluid  from  assembly.  Unscrew  packing  nut,  at- 
taching pump  manifold  to  cylinder  manifold,  then  move  packing 
and  nut  away  from  cylinder.  Remove  five  cap  screws  and  washers 
attaching  pump  to  cylinder  manifold.  Remove  pump  assembly  and 
discard  gaskets  used  between  pump  and  cylinder.  Replace  plate 
which  was  removed  for  draining. 

c.    Cylinder  Installation. 

(1)  Install  Pump  Assembly  on  Cylinder.  Coat  both  sides 
of  pump  to  cylinder  body  gaskets  with  aviation  type  cement.  With 
new  packing  and  packing  nut  in  position  on  pump  manifold  (fig. 
257),  and  pump  to  cylinder  gaskets  positioned  on  pump,  attach 
pump  to  cylinder,  using  five  cap  screws  and  flat  washers,  with  avia- 


A  PISTON  ROD  TO  CROSS  HEAD  BOLT 
B  LIFT  ARM 
C  COLLAR 

D  COLLAR  RETAINING  BOLT 
E  HOIST  CYLINDER 
F  LINK 
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Figure  255— Lifting  Linkage  to  Cylinder  Assembly  Connections 
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tion  type  cement  under  cap  screw  heads  and  on  washers.  Tighten 
cap  screws  evenly  and  alternately,  then  tighten  packing  nut  on  cyl- 
inder manifold  threads. 

(2)  Install  Lifting  Linkage  on  Cylinder  and  Pump  As- 
sembly. Place  cylinder  and  pump  assembly  on  bench  in  operating 
position  (with  pump  assembly  below  cylinder  trunnion).  Lay  lifting 
arm  linkage  assembly  on  bench  with  trunnion  bracket  shaft  resting 
on  top  of  cylinder,  then  assemble  cross  head  to  piston  rod  and  install 
bolt  and  nut.  Slide  links  into  position  on  cylinder  trunnion  and  lift 
arm  trunnion  shaft,  then  install  trunnion  shaft  collars  and  secure 
with  bolts,  nuts,  and  lock  washers  (fig.  255). 

(3 )  Install  Cylinder,  Pump,  and  Lifting  Linkage  Assembly 
in  Vehicle.  Place  blocking  as  in  subparagraph  b  (2)  above,  to 
support  rear  end  of  cylinder  assembly.  If  personnel  are  available, 
three  or  four  men  can  lift  the  assembly  into  position  in  hoist  sub- 
frame;  otherwise  attach  suitable  tackle  and  swing  the  assembly  into 
place  in  vehicle.  As  the  cylinder  is  lowered  into  the  subframe,  place 
one  cylinder  trunnion  mounting  bracket  on  each  cylinder  trunnion. 
Attach  trunnion  mounting  brackets  to  subframe,  using  four  bolts 
with  nuts  and  lock  washers,  placing  bolt  heads  at  outer  side  of  sub- 
frame.  Install  wood  sill  center  section  at  each  side  of  subframe. 

(4)  Connect  Propeller  Shaft  and  Control  Rod.  Accom- 
plish procedure  as  given  in  paragraph  246  c  (5). 

(5)  Fill  Hydraulic  Cylinder  and  Attach  Lifting  Linkage 
to  Body.  Whenever  pump  assembly  has  been  removed  from  cylin- 
der, or  hydraulic  fluid  drained  from  hoist  for  any  reason,  it  is  neces- 
sary to  refill  the  hoist  hydraulic  system  with  recommended  fluid 
(Section  VIII). 

(a)  Remove  filler  plug  at  side  of  hoist  cylinder.  Place  control 
valve  lever  (in  cab)  in  "LOWER"  position. 

(b)  With  piston  rod  forced  into  cylinder  as  far  as  possible,  add 
hydraulic  fluid  slowly  to  filler  plug  level;  then  install  filler  plug. 

(c)  Start  engine,  shift  hoist  power  take-off  lever  to  "IN"  posi- 
tion and  slowly  operate  hoist  pump  with  the  hoist  pump  valve  lever 
in  "RAISE"  position.  When  piston  rod  has  moved  lifting  linkage 
sufficiently  to  allow  the  attaching  of  trunnion  brackets  to  body  lift- 
ing member,  place  valve  control  lever  in  "HOLD"  position. 

(d)  Attach  trunnion  brackets  (fig.  254)  to  body  lifting  mem- 
bers, using  three  bolts  with  lock  washers  and  nuts  at  each  bracket; 
then  with  hoist,  raise  body  sufficiently  to  relieve  weight  from  block- 
ing used  to  support  body. 

(e)  With  hoist  fully  raised,  again  remove  filler  plug  from  cyl- 
inder, fill  cylinder  to  plug  level,  and  reinstall  plug. 

(f)  Repeat  lowering,  raising,  and  filling  procedure  until  oil  re- 
mains at  filler  plug  hole  level  when  body  is  in  fully  raised  position. 
Raise  and  lower  body  slowly  to  prevent  foaming  of  oil  which  cre- 
ates air  pockets. 

(6)  Adjust  Pump  Valve  Lever  Stop  Screw.  Stop  screw  is 
provided  in  pump  manifold  to  control  pump  valve  opening  at  the 
lowering  position. 
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(a)  With  hoist  power  take-off  lever  in  the  "IN"  position  and 
valve  control  lever  in  "LOWER"  position,  quickly  accelerate  engine. 
Note  if  body  has  a  tendency  to  rise,  in  which  case  the  stop  screw 
must  be  turned  down  further  until  body  does  not  move. 

248.    PUMP  ASSEMBLY  (HEIL  HOIST). 

a.  General.  Hoist  pump  and  valve  assembly  is  attached  directly 
to  forward  end  of  hoist  cylinder.  Valve  operating  linkage,  comprising 
a  bell  crank,  support  bracket,  valve  operating  lever,  and  link,  are 
included  in  the  pump  assembly.  Adjustable  packing  glands  are  pro- 
vided at  pump  drive  shaft  and  valve  operating  shaft. 

b.  .  Pump  Packing  Glands.  Two  packing  glands  are  utilized  to 
prevent  fluid  leakage  at  pump  assembly.  Both  glands  are  adjustable 
for  normal  packing  wear,  and  are  accessible  with  the  pump  installed 
on  vehicle.  Whenever  adjustment  fails  to  stop  leakage,  the  glands 
must  be  repacked. 

( 1 )    Packing  Gland  Adjustment  ( fig.  2 5 6  ) . 

(a)  Tighten  the  packing  nut  as  necessary  to  stop  leak  around 
valve  shaft;  however,  if  valve  linkage  does  not  operate  freely  after 
adjustment,  the  necessity  for  packing  replacement  is  indicated. 

(b)  To  stop  leakage  at  pump  drive  gear  shaft,  tighten  stud  nuts 
at  packing  gland  alternately  one-half  turn  at  a  time,  until  the  leak  is 
stopped  or  gland  contacts  pump  body.  Repack  gland  if  leak  con- 
tinues after  tightening  nuts  at  gland. 

(  2  )    Gland  Packing  Replacement. 

(a)  Replace  Packing  at  Pump  Valve  Shaft.  Loosen  lock  nut  and 
set  screw  at  valve  control  lever  and  remove  lever  and  key  from 


VALVE  SHAFT  PACKING  GLAND 


STUD  NUT 
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Figure  256—Heil  Hoist  Pump  Assembly 
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shaft.  Remove  packing  gland  nut  and  remove  all  old  packing  from 
gland.  Slide  new  packing  onto  shaft  and  into  gland.  Thread  packing 
nut  into  gland  to  force  packing  into  place,  then  with  key  in  shaft, 
install  valve  control  lever  on  shaft. 

(b)  Replace  Packing  in  Drive  Gear  Shaft  Gland.  Place  dump 
valve  control  lever  in  "HOLD"  position,  remove  plug,  and  drain 
fluid  from  pump.  Disconnect  propeller  shaft  from  pump  (par.  246 
b  ( 1 )  ).  Remove  stud  nuts  at  packing  gland,  then  remove  gland  from 
shaft  and  remove  all  old  packing  from  gland.  Do  not  lose  packing 
retaining  ring.  Place  new  packing  around  shaft  and  against  pump 
housing  cover.  Push  packing  retaining  ring  onto  shaft,  then  install 
gland  and  stud  nuts.  Tighten  nuts  evenly  as  in  step  b  ( 1 )  (b)  above 
to  firmly  compress  packing  around  shaft.  Reconnect  propeller  shaft 
and  install  hydraulic  fluid  (par.  246  c  (6)  ). 

c.  Pump  Removal.  Pump  may  be  removed  from  vehicle  without 
removing  cylinder,  body,  or  subframe. 

( 1 )  Disconnect  Propeller  Shaft.  Disconnect  propeller  shaft 
as  directed  in  paragraph  246  b  ( 1 ). 

(2)  Remove  Pump  Assembly.  Remove  drain  plug  from  pump 
body  and  allow  all  fluid  to  drain  from  pump — rotate  pump  shaft  to 
expel  all  fluid.  Remove  four  nuts  from  studs  which  attach  pump  to 
cylinder.  Remove  pump  assembly  and  discard  gasket. 

d.  Pump  Installation  (fig.  256). 

(1)  Attach  Pump  Assembly.  Coat  a  new  pump  to  cylinder 
gasket  with  aviation  type  cement,  then  place  gasket  over  studs  and 
against  cylinder.  Position  pump  assembly  on  studs  and  install  nuts 
and  lock  washers. 

(2)  Connect  Propeller  Shaft  and  Control  Rod.  Connect 
propeller  shaft  and  control  rod  as  directed  in  paragraph  246  c  (5). 

(3)  Install  Hydraulic  Fluid.  Fill  hydraulic  cylinder  as  di- 
rected in  paragraph  246  c  (6). 

249.    PUMP  ASSEMBLY  (GAR  WOOD  HOIST). 

a.  General.  Hoist  pump  assembly  is  attached  by  cap  screws  to 
the  cylinder  trunnion,  and  pump  manifold  is  connected  to  cylinder 
through  the  use  of  packing,  held  in  place  by  a  packing  nut  (fig.  257). 
Propeller  shaft  from  power  take-off  is  connected  to  drive  shaft  (H, 
fig.  257),  and  hoist  pump  valve. is  operated  by  linkage  which  is  con- 
nected to  lever  in  vehicle  cab.  Pump  is  accessible  for  servicing  and 
replacement  with  hoist  assembly  and  body  installed  on  the  vehicle. 

b.  Pump  Packing  Glands  (fig.  257).  Packing  glands  are  utilized 
to  prevent  fluid  leakage  at  following  four  points:  at  pump  assembly 
pump  manifold  (N),  pump  valve  shaft  (K),  drive  gear  shaft  (H), 
and  idler  gear  shaft  (J).  Lock  nuts  (G)  are  used  at  gear  shafts  to 
prevent  loosening  of  packing  nuts. 

(1)  Packing  Nut  Adjustment.  In  the  event  of  leaks  at  any 
of  the  packing  nuts,  make  adjustment  as  follows:  If  packing  nut  is 
locked  by  lock  nut,  back  off  lock  nut  first.  Tighten  packing  nuts  by 
turning  clockwise  as  necessary  to  stop  fluid  leakage.  Lock  adjust- 
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A  CYLINDER  I  PACKING  NUTS 

B  LOW  PRESSURE  PIPE  J  IDLER  SHAFT 

C  PUMP  ASSEMBLY  K  VALVE  PACKING  NUT 

D  CONTROL  BRACKET  L  VALVE  LEVER 

E  CONTROL  LINK  M  PUMP  MANIFOLD 

F  CONTROL  BELL  CRANK  N  MANIFOLD  TO  TRUNNION  PACKING  NUT 

G  LOCK  NUTS  O  CYLINDER  TRUNNION 
H  DRIVE  SHAFT 


RA  P0  332792 

figure  257 — Gar  Wood  Hoist  Pump  Installed  on  Cylinder 


ment  by  screwing  lock  nut  up  tightly  against  packing  nut.  If  leak 
continues  after  adjustment,  it  will  be  necessary  to  replace  packing. 

(2)  Gland  Packing  Replacement  (fig.  257).  Packing  at 
pump  manifold  to  cylinder  connection  does  not  require  replacement 
except  when  pump  or  cylinder  assembly  is  being  replaced.  If  leak 
develops  at  that  point,  tighten  packing  nut. 

(a)  Preliminary  Instructions.  Before  attempting  any  of  the  suc- 
ceeding operations,  raise  dump  body  to  full  height  and  block  secure- 
ly. Place  hoist  valve  control  lever  in  "HOLD"  position,  remove  plate 
at  bottom  of  pump  body,  and  drain  fluid  from  pump  into  convenient 
receptacle. 

(b)  Replace  Packing  at  Pump  Valve  Shaft.  Loosen  valve  lever 
to  pump  shaft  set  screw,  then  remove  lever  and  key  from  shaft.  Do 
not  lose  spring  and  plunger  from  lever.  Remove  packing  nut  Re- 
move all  old  packing  from  nut.  Place  new  packing  around  shaft, 
reinstall  packing  nut,  and  tighten  sufficiently  to  prevent  leak. 
Place  key  in  shaft,  then  with  spring  and  plunger  in  place  in  lever, 
and  lever  control  link  attached,  install  valve  lever  on  shaft.  Fill  hy- 
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draulic  cylinder  as  directed  in  paragraph  247  c  (5). 

(c)  Replace  Packing  at  Pump  Gear  Shaft.  Procedure  is  same 
for  replacing  packing  at  the  pump  drive  gear  shaft  and  idler  gear 
shaft. 

1.  Disconnect  propeller  shaft  from  pump  (par.  246  b  (1)). 
Loosen  lock  nut,  then  remove  packing  nut  from  shaft.  Remove  all 
old  packing  remaining  in  nut. 

2.  Place  new  packing  around  shaft,  then  install  packing  nut  and 
adjust  as  directed  in  step  (1)  above.  Connect  propeller  shaft  as 
directed  in  paragraph  246  c  (5). 

3.  Fill  hydraulic  cylinder  as  directed  in  paragraph  247  c  (5). 

c.  Pump  Removal  (fig.  257).  Hoist  pump  may  be  removed 
from  vehicle  without  removing  cylinder,  body,  or  subframe. 

( 1 )  Raise  and  Block  Body.  Raise  body  as  necessary  to  permit 
access  to  cap  screws  at  upper  side  of  cylinder  trunnion,  then  securely 
block  body  in  raised  position. 

(2)  Drain  Hydraulic  Fluid.  Place  pump  valve  control  lever 
in  "LOWER"  position,  remove  plate  from  lower  side  of  pump  assem- 
bly, and  allow  fluid  to  drain.  NOTE:  To  make  certain  that  all  hy- 
draulic fluid  has  drained  out,  start  engine  and  run  hoist  pump  slowly 
with  the  hoist  valve  control  lever  in  the  "RAISE"  position.  Replace 
plate  on  pump  after  draining. 

(3)  Disconnect  Propeller  Shaft  and  Control  Rod.  Dis- 
connect propeller  shaft  and  control  rod  as  directed  in  paragraph  246 
b(l). 

(4)  Remove  Pump  Assembly.  Remove  pump  assembly  as  di- 
rected in  paragraph  247  b  (7). 

d.  Pump  Installation. 

(1)  Install  Pump  Assembly  on  Cylinder.  Install  pump  as- 
sembly on  cylinder  as  directed  in  paragraph  247  c  (1). 

(2)  Connect  Propeller  Shaft  and  Control  Rod.  Connect 
propeller  shaft  and  control  rod  at  pump  as  directed  in  paragraph 
246  c  (5). 

(3)  Fill  Hydraulic  Cylinder.  Fill  hydraulic  cylinder  as  di- 
rected in  paragraph  247  c  (5). 


APPENDIX 

Section  XLV 

SHIPMENT  AND  TEMPORARY  STORAGE 

250.    GENERAL  INSTRUCTIONS. 

a.  Preparation  for  domestic  shipment  of  the  vehicle  is  the  same 
as  preparation  for  temporary  storage  or  bivouac.  Preparation  for 
shipment  by  rail  includes  instructions  for  loading  and  unloading  the 
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vehicle,  blocking  necessary  to  secure  the  vehicle  on  freight  cars, 
number  of  vehicles  per  freight  car,  clearance,  weight,  and  other  in- 
formation necessary  to  properly  prepare  the  vehicle  for  rail  ship- 
ment. For  more  detailed  information  and  for  preparation  for  in- 
definite storage,  refer  to  AR  850-18. 

251.    PREPARATION  FOR  TEMPORARY  STORAGE  OR 
DOMESTIC  SHIPMENT. 

a.  Vehicles  to  be  prepared  for  temporary  storage  or  domestic 
shipment  are  those  ready  for  immediate  service  but  not  used  for  less 
than  thirty  days.  If  vehicles  are  to  be  indefinitely  stored  after  ship- 
ment by  rail,  they  will  be  prepared  for  such  storage  at  their  destina- 
tion. 

b.  If  the  vehicles  are  to  be  temporarily  stored  or  bivouacked, 
take  the  following  precautions. 

(1)  Lubrication.  Lubricate  the  vehicle  completely  (par.  37). 

(2)  Cooling  System.  If  freezing  temperature  may  normally  be 
expected  during  the  limited  storage  or  shipment  period,  test  the 
coolant  with  a  hydrometer  and  add  the  proper  quantity  of  antifreeze 
to  afford  protection  from  freezing  at  the  lowest  temperature  antici- 
pated during  the  storage  or  shipping  period.  Completely  inspect  the 
cooling  system  for  leaks. 

(3)  Battery.  Check  battery  and  terminals  for  corrosion  and 
if  necessary,  clean  and  thoroughly  service  battery  (par.  119). 

(4)  Tires.  Clean,  inspect,  and  properly  inflate  all  tires.  Replace 
with  serviceable  tires,  tires  requiring  retreading  or  repairing.  Do  not 
store  vehicles  on  floors,  cinders,  or  other  surfaces  which  are  soaked 
with  oil  or  grease.  Wash  off  immediately  any  oil,  grease,  gasoline,  or 
kerosene  which  comes  in  contact  with  the  tires  under  any  circum- 
stances. 

(5)  Road  Test.  The  preparation  for  limited  storage  will  include 
a  road  test  of  at  least  5  miles,  after  the  battery,  cooling  system, 
lubrication,  and  tire  service,  to  check  on  general  condition  of  the 
vehicle.  Correct  any  defects  noted  in  the  vehicle  operation  before 
the  vehicle  is  stored,  or  note  on  a  tag  attached  to  the  steering  wheel, 
stating  the  repairs  needed  or  describing  the  condition  present.  A 
written  report  of  these  items  will  then  be  made  to  the  officer  in 
charge. 

(6)  Fuel  in  Tanks.  It  is  not  necessary  to  remove  the  fuel  from 
the  tanks  for  shipment  within  the  United  States,  nor  to  label  the 
tanks  under  Interstate  Commerce  Commission  Regulations.  Leave 
fuel  in  the  tanks  except  when  storing  in  locations  where  Fire  Or- 
dinances or  other  local  regulations  require  removal  of  all  gasoline 
before  storage. 

(7)  Exterior  of  Vehicle.  Remove  rust  appearing  on  any  part 
of  the  vehicle  with  sandpaper.  Repaint  painted  surfaces  whenever 
necessary  to  protect  wood  or  metal.  Coat  exposed  polished  metal 
surfaces  susceptible  to  rust,  such  as  winch  cables,  chains,  and  in  the 
case  of  track-laying  vehicles,  metal  tracks,  with  medium  grade 
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preventive  lubricating  oil.  Close  firmly  all  cab  doors,  windows,  and 
windshields.  Vehicles  equipped  with  open  type  cabs  with  collapsible 
tops  will  have  the  tops  raised,  all  curtains  in  place,  and  the  windshield 
closed.  Make  sure  tarpaulins  and  window  curtains  are  in  place  and 
firmly  secured.  Leave  rubber  mats,  such  as  floor  mats,  where  pro- 
vided, in  an  unrolled  position  on  the  floor,  and  not  rolled  or  curled 
up.  Equipment  such  as  pioneer  and  truck  tools,  tire  chains,  and  fire 
extinguishers  will  remain  in  place  in  the  vehicle. 

(8)  Inspection.  Make  a  systematic  inspection  just  before  ship- 
ment or  temporary  storage  to  insure  all  above  steps  have  been  cov- 
ered and  that  the  vehicle  is  ready  for  operation  on  call.  Make  a  list 
of  all  missing  or  damaged  items  and  attach  it  to  the  steering  wheel. 
Refer  to  "Before  Operation  Service"  (par.  42). 

(9)  Engine.  To  prepare  the  engine  for  storage,  remove  the  air 
cleaner  from  the  carbureter.  Start  the  engine  and  set  the  throttle  to 
run  the  engine  at  a  fast  idle,  pour  1  pint  of  medium  grade  preserva- 
tive lubricating  oil,  Ordnance  Department  Specification  AXS-674, 
of  the  latest  issue  in  effect,  into  the  carbureter  throat,  being  careful 
not  to  choke  the  engine.  Turn  off  the  ignition  switch  as  quickly  as 
possible  after  the  oil  has  been  poured  into  the  carbureter.  With  the 
engine  switch  off,  open  the  throttle  wide  and  turn  the  engine  five 
complete  revolutions  by  means  of  the  cranking  motor.  If  the  engine 
cannot  be  turned  by  the  cranking  motor  with  the  switch  off,  turn  it 
by  hand  or  disconnect  the  high-tension  lead  and  ground  it  before 
turning  the  engine  by  means  of  the  cranking  motor.  Then  reinstall 
the  air  cleaner. 

(10)  Brakes.  Release  brakes  and  chock  the  wheels  or  tracks, 
c.    Inspections  in  Limited  Storage. 

(1)  Vehicles  in  limited  storage  will  be  inspected  weekly  for 
conditions  of  tires  and  battery.  If  water  is  added  when  freezing 
weather  is  anticipated,  recharge  the  battery  with  a  portable  charger 
or  remove  the  battery  for  charging.  Do  not  attempt  to  charge  the 
battery  by  running  the  engine. 

252.    LOADING  AND  BLOCKING  FOR  RAIL  SHIPMENT. 

a.  Preparation.  In  addition  to  the  preparation  described  in 
paragraph  251,  when  Ordnance  vehicles  are  prepared  for  domestic 
shipment,  the  following  preparation  and  precautions  will  be  taken. 

(1)  Exterior.  Cover  the  body  of  the  vehicle  with  a  canvas 
cover  supplied  as  an  accessory. 

(2)  Tires.  Inflate  pneumatic  tires  from  5  to  10  pounds  above 
normal  pressure. 

(3)  Battery.  Disconnect  the  battery  to  prevent  its  discharge 
by  vandalism  or  accident.  This  may  be  accomplished  by  disconnect- 
ing the  positive  lead,  taping  the  end  of  the  lead,  and  tying  it  back 
away  from  the  battery. 

(4)  Brakes.  The  brakes  must  be  applied  and  the  transmission 
placed  in  low  gear  after  the  vehicle  has  been  placed  in  position  with 
a  brake  wheel  clearance  of  at  least  6  inches  (fig.  258).  The  vehicles 
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will  be  located  on  the  car  in  such  a  manner  as  to  prevent  the  car 
from  carrying  an  unbalanced  load. 

(5)  All  cars  containing  Ordnance  vehicles  must  be  placarded 
"DO  NOT  HUMP." 

(6)  Ordnance  vehicles  may  be  shipped  on  flat  cars,  end  door 
box  cars,  side  door  box  cars,  or  drop  end  gondola  cars,  whichever 
type  car  is  the  most  convenient. 

b.  Facilities  for  Loading.  Whenever  possible,  load  and  unload 
vehicles  from  open  cars  under  their  own  power,  using  permanent  end 
ramps  and  spanning  platforms.  Movement  from  one  flat  car  to 
another  along  the  length  of  the  train  is  made  possible  by  cross-over 
plates  or  spanning  platforms.  If  no  permanent  end  ramp  is  available, 
an  improvised  ramp  can  be  made  from  railroad  ties.  Vehicles  may 
be  loaded  in  gondola  cars  without  drop  ends  by  using  a  crane.  In 
case  of  shipment  in  side-door  cars,  use  a  dolly  type  jack  to  move 
the  vehicles  into  position  within  the  car. 

c.  Securing  Vehicles.  In  securing  or  blocking  a  vehicle,  three 
motions,  lengthwise,  sidewise,  and  bouncing,  must  be  prevented. 
There  are  two  approved  methods  of  blocking  the  vehicles  on  freight 
cars,  as  described  below.  When  blocking  dual  wheels,  all  blocking 
will  be  located  against  the  outside  wheel  of  the  dual. 

(1)  Method  1  (fig.  258).  Place  two  blocks  (F,  fig.  258),  one 
across  the  front  and  one  across  the  rear  of  the  front  wheels.  Place 
one  block  "F"  to  the  front  of  the  forward  rear  wheels  and  one  block 
"F"  to  the  rear  of  the  rearward  rear  wheels.  These  blocks  must  be 
at  least  eight  inches  wider  than  the  over-all  width  of  the  vehicle  at 
the  car  floor.  Place  sixteen  cleats  "E"  against  blocks  "F"  as  shown  in 
figure  258.  Place  one  cleat  "B"  against  the  outside  of  each  front 
wheel  on  the  top  of  blocks  "F."  Place  two  cleats  "C"  against  the  out- 
side of  the  rear  wheels  on  the  top  of  block  "F"  as  shown  in  figure 
258.  Nail  the  cleats  to  each  block  "F"  with  two  40-penny  nails.  Pass 
six  strands,  two  wrappings,  of  No.  8  gage,  black  annealed  wire  (D, 
fig.  258)  through  the  spokes  of  the  wheels  and  the  stake  pockets. 
Tighten  the  wires  enough  to  remove  slack.  If  a  box  car  is  used, 
apply  this  strapping  in  similar  fashion  and  attach  it  to  the  floor  by 
the  use  of  blocking  or  anchor  plates.  This  strapping  is  not  required 
when  gondola  cars  are  used. 

(2)  Method  2  (fig.  259).  Place  eight  blocks  "A"  to  the  front 
and  to  the  rear  of  each  front  wheel  and  to  the  front  of  each  forward 
rear  wheel,  and  to  the  back  of  each  rearward  rear  wheel  (fig.  259). 
Nail  heel  of  the  block  to  the  car  floor  with  five  40-penny  nails,  and 
toenail  that  portion  of  the  block  under  the  tire  to  the  car  floor  with 
two  40-penny  nails.  Place  two  cleats  "B"  against  the  outside  face  of 
each  front  wheel.  Place  two  cleats  "C"  against  the  outside  face  of 
the  rear  wheels.  Nail  the  lower  cleats  to  the  car  floor  with  three  40- 
penny  nails  and  the  top  cleat  to  the  cleats  below  with  three 
40-penny  nails.  Pass  six  strands,  two  wrappings,  of  No.  8  gage, 
black  annealed  wire  (D,  fig.  259)  through  the  spokes  of  the  wheels 
and  the  stake  pockets.  Tighten  the  wires  enough  to  remove  slack.  If 
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a  box  car  is  used,  apply  this  strapping  in  similar  fashion  and  attach 
it  to  the  floor  by  the  use  of  blocking  or  anchor  plates.  This  strapping 
is  not  required  when  gondola  cars  are  used, 
d.    Shipping  Data. 

Length,  overall  CCKW-352  Cargo  Body 

without  winch    231  in. 

with  winch   244  V&  in. 

Length,  overall  CCKW-353  Cargo  Body 

without  winch    256  V4  in. 

with  winch   270V8  in. 

Length,  overall  CCKW-353  Cargo  Dump  Body.  2723/4  in. 
Length,  overall  CCKW-353  Dl  Gasoline 

Tank  Body   253  V2  in. 

Length,  overall  CCKW-353  G2  Water 

Tank  Body   253  V2  in. 

Width,  overall  (all  bodies)  Maximum   91  in. 

Height,  overall  (all  bodies)  Maximum   119  in. 

Shipping  Weight  CCKW-352  and  353  Cargo  Body 

without  winch    15,700  lb 

with  winch   16,400  lb 

Shipping  Weight  CCKW-353  Cargo  Dump  Body  11,950  lb 

Shipping  Weight  CCKW-353  Cargo  Dump  Body  10,750  lb 
Shipping  Weight  CCKW-353  G2  Water 

Tank  Body    12,025  lb 

Approximate  floor  area  occupied  per  vehicle: 

rrvw  -*ro  (Cargo  Body  wo/winch  146  sq  ft 

^J^w-J^  }Cargo  Body  w/winch  155sqft 

rrifw         (Cargo  Body  wo/winch  162sqft 

c^w-^  |Cargo  Body  w/winch  171  sq  ft 

Cargo  Dump  Body   173  sqft 

Gasoline  Tank  Body  and  Water 

Tank  Body   .  161  sqft 

Approximate  volume  occupied  per  vehicle : 

rrvm  ,„  (Cargo  Body  wo/ winch  1,448  cu  ft 

^^w-J"  I  Cargo  Body  w/winch  1,536  cu  ft 

rrirxv         (Cargo  Body  wo/winch  1,606  cu  ft 

ccis.w-^  |cargo  Body  w/winch  1,693  cu  ft 

Cargo  Dump  Body   1,710  cu  ft 

Gasoline   Tank  Body  and  Water 

Tank  Body   1,589  cu  ft 


Section  XLVI 

REFERENCES 

253.    PUBLICATIONS  INDEXES. 

a.  The  following  publications  indexes  should  be  consulted  fre- 
quently for  latest  changes  to  or  revisions  of  the  publications  given 
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in  this  list  of  references  and  for  new  publications  relating  to  materiel 
covered  in  this  manual: 

Introduction  to  Ordnance  Catalog  (explains    ASF  Cat.  ORD-1 
SNL  system)    IOC 

Ordnance  publications  for  supply  index  ASF  Cat.  ORD-2 

(index  to  SNL's)    OPSI 

Index  to  ordnance  publications  (lists  FM's, 
TM's,  TC's  and  TB's  of  interest  to  Ord- 
nance personnel,  MWO's,  OPSR's,  BSD,  S 
of  SR's,  OSSC's  and  OFSB's.  Includes  al- 
phabetical listing  of  Ordnance  major  items 
with  publications  pertaining  thereto) ....     OFSB  1-1 

List  of  publications  for  training  (lists  MR's, 
MTP's,  T/BA's,  T/A's,  and  FM's,  TM's, 
and  TR's  concerning  training)   FM  21-6 

List  of  training  films,  film  strips,  and  film 
bulletins  (lists  TF's,  FS's,  and  FB's  by 
serial  number  and  subject)   FM  21-7 

Military  training  aids  (lists  graphic  training 

aids,  models,  devices,  and  displays)   FM  21-8 

254.  STANDARD  NOMENCLATURE  LISTS. 

Truck,  2%-ton,  6x6  (GMC)  CCKW-352  and 

353   SNL  G-508 

Cleaning,  preserving  and  lubrication  mate- 
rials, recoil  fluids,  special  oils,  and  mis- 
cellaneous related  items    SNL  K-l 

Soldering,   brazing   and  welding  materials, 

gases  and  related  items   SNL  K-2 

Tool  sets — Motor  transport   SNL  N-19 

255.  EXPLANATORY  PUBLICATIONS. 

a.  Fundamental  Principles. 

Automotive  electricity   TM  10-580 

Lubrication  of  Ordnance  materiel   TM  9-2835 

Basic  maintenance  manual   TM  38-250 

Driver's  manual    TM  10-460 

Electrical  fundamentals   TM  1-455 

Military  motor  vehicles   AR  850-15 

Motor  vehicle  inspections  and  preventive 

maintenance  service   TM  9-2810 

Precautions  in  handling  gasoline   AR  850-20 

Standard  military  motor  vehicles   TM  9-2800 

The  internal  combustion  engine   TM  10-570 

b.  Maintenance  and  Repair. 

Cleaning,  preserving,  lubricating  and  welding 
materials,  and  similar,  items  issued  by  the 
Ordnance  Department   TM  9-850 
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Cold  weather  lubrication,  and  service  of  com- 
bat vehicles  and  automotive  materiel.  .  .  .  OFSB  6-11 
Maintenance  and  care  of  pneumatic  tires  and 

rubber  treads   '.  .  . .  .  TM  31-200 

Ordnance  maintenance:  Body  and  power 

train  for  2% -ton,  6x6,  truck  (GMC, 

CCKW-353  and  352)    TM  9-1801 

Ordnance  maintenance:  Power  plant  for 

2y2-ton,  6x6,  amphibian  truck  (DUKW- 

353)  and  2V2-ton,  6x6,  truck  (GMC, 

CCKW-353  and  352)   TM  9-1802A 

Ordnance  maintenance:  Carbureters 

(Zenith)    TM  9-1826C 

Ordnance  maintenance:  Electrical  equipment 

(Delco  Remy)    TM  9-1825A 

Ordnance  maintenance:  Vacuum  brake 

systems  (Bendix  BK)    TM  9-1827B 

Ordnance  maintenance:  Hydraulic  brakes 

(Wagner)    TM  9-1827C 

Ordnance  maintenance:  Fuel  pumps   TM  9- 182 8 A 

Ordnance  maintenance:  Speedometers, 

tachometers  and  recorders   TM  9-1829A 

c.  Protection  of  Materiel. 

Camouflage    FM  5-20 

Chemical  decontamination,  materials  and 

equipment    TM  3-220 

Decontamination  of  armored  force  vehicles.  .  FM  17-59 

Defense  against  chemical  attack   FM  2 140 

Explosives  and  demolitions   FM  5-25 

d.  Storage  and  Shipment. 

Ordnance  storage  and  shipment  chart,  group 

G — Major  items   OSSC-G 

Registration  of  motor  vehicles   AR  850-10 

Rules  governing  the  loading  of  mechanized 
and  motorized  army  equipment  also  major 
caliber  guns,  for  the  United  States  Army 
and  Navy,  on  open  top  equipment  pub- 
lished by  Operations  and  Maintenance 
Department  of  Association  of  American 
Railroads. 

Storage  of  motor  vehicle  equipment   AR  850-18 
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Accelerator — see  carbureter  controls 

Air  cleaner,  carbureter 

cleaning   211 

description   210 

installation  211 

removal   210 

Air  cleaner,  hydrovac  353 

Alinement,  frame   404 

Alinement,  front  wheel  309 

Ammeter   operation  30  and  278 

Axle,  front 

alinement   309 

axle  shafts  and  universal  joints. 315 

data   309 

description   309 

installation  320 

removal   319 

shifting   38 

tie  rod   314 

toe-in  adjustment   311 

trouble  shooting   154 

Axles,  rear 

axle  shaft — banjo  type   321 

axle  shaft — split  type  322 

data   321 

description   321 

installation  324 

removal   323 

trouble  shooting   154 

Axle  shafts  and  universal  joints, 

front  axle  315 

Axle  shaft,  rear — banjo  type.... 321 

Axle  shaft,  rear — split  type  322 

B 

Battery  and  cables 

battery  charging   238 

battery  installation  239 

battery  removal   238 

battery  tests  .  .  .  ,  238 

cables   239 

description   238 


Page  No. 

Battery  and  lighting  system 


battery  and  cables   238 

blackout  driving  light  245 

blackout  marker  lights  246 

headlights   240 

line  voltage  tests  240 

radio  noise  suppression  270 

stop  and  taillights  247 

trailer  connector   249 

Bearings,  wheel — see  hubs  and 
bearings 

Blackout  driving  light 

description   245 

installation  246 

lamp-unit  installation  245 

lamp-unit  removal  245 

removal   246 

switch   32  and  281 

Blackout  marker  lights 

description   246 

installation  247 

lamp  installation  246 

lamp  removal   246 

removal   247 

Bleeding  brakes  334 

Body,  cargo 

mountings    .  .  .  ;  425 

tailgate   427 

tarpaulin    49 

troop  seats  and  cargo  racks ....  430 

Body,  cargo  dump 

mountings   428 

operation    58 

tailgate   430 

troop  seats  and  cargo  racks ....  430 

Body,  gasoline  tank 

cabinets   434 

camouflage   69 

controls    69 

controls  and  linkage  433 

mountings   432 

operation    67 

valves   434 
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Body,  water  tank 

auxiliary  engine  and  pumping 

unit    65 

cabinet  doors  440 

camouflage    69 

heating  equipment    66 

mountings   435 

operation    63 

pumping  unit  438 

strainers   439 

valves   43fi 

Bonding,  body  and  chassis   261 

Bond  straps  266 

Brake  drum,  hand  362 

Brake  drums,  service  346 

Brake,  hand 

adjustment  362 

band  installation  365 

band  removal  365 

description   361 

drum  installation   364 

drum  removal   362 

linkage  installation  366 

linkage  removal   365 

Brake  pedal  and  linkage  .  348 

Brakes,  service 

adjustments   335 

bleeding  system   334 

brake  drums  346 

description  329 

front  brake  shoes — banj  type. 337 
front  brake  shoes — split  type.  .341 
hydraulic  and  vacuum  lines.  .  .358 

hydrovac   353 

master  cylinder  351 

operation   329 

pedal  and  linkage  348 

rear  brake  shoes  345 

stop  light  switch    32 

system  tests  331 

trouble  shooting   1 55 

vacuum  check  valve  357 

wheel  cylinders  356 

Brake  shoes,  front 

adjustment  335 

description — banjo  type  337 

description — split  type  341 


Page  No. 

installation — banjo  type  339 

installation — split  type  341 

removal — banjo  type   337 

removal — split  type   341 

Brake  shoes,  rear 

adjustment  337 

description   345 

installation  345 

removal   345 

Brush  guard  407 

Bumpers  406 

c 

Cab 

back  curtain   48 

general   412 

mountings   412 

seats   46  and  417 

side  curtains   46 

top  deck   47 

windshield   415 

Cable,  winch   .  .445 

Cables,  battery   239 

Camouflage  equipment   69 

Carbureter 

controls   201 

data   197 

description   199 

idling  mixture  adjustment  ....  200 

idling  speed  adjustment  200 

installation   200 

removal   200 

Carbureter  controls 

accelerator  pedal  and  linkage 

installation  205 

accelerator  pedal  and  linkage 

removal   204 

choke  controls   201 

description   201 

hand  throttle  203 

Cargo  body — see  body,  cargo 

Cargo  dump  body — see  body,  cargo 
dump 

Cargo  racks  430 
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Check  valve,  vacuum  357 

Circuits,  electrical  249 

Clutch 

description   284 

installation  287 

pedal  and  linkage  285 

pedal  free-travel  adjustment.  .  .284 

removal   285 

trouble  shooting  149 

Clutch  pedal  free-travel  284 

Cold  weather  lubrication   71 

Cold  weather  operation    69 

Cooling  system 

description  220 

cold  weather  protection    73 

draining    42 

fan  and  belt  223 

filling    41 

hose  and  fittings  229 

radiator   224 

service   220 

thermostat   227 

trouble  shooting  147 

water  pump   228 

Controls 

lever    33 

miscellaneous   34 

pedal    33 

Crankcase  ventilation  system 

Cleaning  177 

description  176 

ventilator  tube  and  valve 
replacement   177 

Cranking,  hand    43 

Cranking  motor 

cable  239 

cleaning  commutator   231 

controls   232 

replacement   232 

switch    32 

switch  replacement  232 

Curtains,  cab  side  46 


D  Page  No. 

Description,  vehicle    6 

Distributor 

condenser  replacement  193 

installation  193 

point  adjustment  190 

point  installation  192 

point  removal   .  192 

removal   193 

Drag  link,  steering  389 

Drive  shaft  and  universal  joints, 

winch   446 

Driving  the  vehicle   44 

E 

Electrical  circuits   249 

Engine 

cooling  system   41 

crankcase  oil    41 

crankcase  ventilation  system.  .  .  176 
cylinder  head  gasket 

replacement  168 

description   161 

fuel  supply   40 

hood   419 

installation  181 

manifolds   165 

oil  filter  175 

oil  pan   172 

removal   178 

starting   43 

tabulated  data  163 

trouble  shooting   137 

tune-up  163 

valve  clearance  adjustment  ....  164 
warm-up   44 

Equipment,  vehicle   20 

Exhaust  system 

bypass  and  control  2 19 

description   215 

exhaust  pipe   215 

muffler  and  tail  pipe  217 

trouble  shooting  147 


Cylinder  head  gasket  replacement  168       Explanatory  publications  470 
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F  Page  No. 

Fan  belt 

adjustment  224 

installation  224 

removal   224 

Fenders  and  skirts  421 

First  echelon  preventive  main- 
tenance service   103 

Frame 

alinement   404 

brush  guard   407 

bumpers   406 

description   404 

pintle  hook  410 

spare  wheel  carriers  408 

tow  hooks   407 

Front  axle — see  axle,  front 

Fuel  and  air  intake  system 

air  cleaner  210 

carbureter   199 

data   197 

description   196 

fuel  filter  209 

fuel  gage  test  2 14 

fuel  pump   207 

fuel  tank  and  lines  211 

governor  205 

idling  mixture  adjustment  ....  200 

idling  speed  adjustment  200 

manifold  heat  control  198 

operation   196 

trouble  shooting   145 

Fuel  filter 

cleaning   209 

description  209 

installation  210 

removal   210 

Fuel  gage  test  214 

Fuel  pump 

cleaning   207 

description   207 

installation  208 

removal   208 

tests   207 

Fuel  tank  and  lines 

fuel  lines   214 

tank  description  211 


Page  No. 

tank  installation  ( 145-inch 


wheelbase)   212 

tank  installation  (164-inch 

wheelbase)   213 

tank  removal  ( 145-inch 

wheelbase)  212 

tank  removal  ( 164-inch 

wheelbase)   213 

G 

Gage 

fuel   28  and  277 

oil  pressure  30  and  276 

temperature   28  and  276 

Gasket,  cylinder  head 

installation  168 

removal   168 

Gasoline  tank  body — see  body, 
gasoline  tank 

Generating  system 

description  233 

generator   233 

radio  noise  suppression  269 

regulator   237 

trouble  shooting  149 

Generator 

description  and  operation  233 

installation  234 

polarizing  235 

removal   234 

Governor 

adjustments   206 

cleaning  air  filter  205 

description   205 

installation  205 

removal   203 

H 

Hand  brake  system — see  brake,  hand 

Harnesses,  wiring   253 

Headlights 

aiming  adjustment   242 

description   240 

dimmer  switch   283 

installation  244 

lamp-unit  installation  243 
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deadlights  (Cont.) 

lamp-unit  removal  243 

removal   243 

switch  278 

Hoist,  power 

controls  and  linkage  449 

cylinder  (Gar  Wood)  456 

cylinder  (Heil)   455 

operation    58 

propeller  shafts  and  universal 

joints   451 

pump  (Gar  Wood)   461 

pump  (Heil)   460 

trouble  shooting  161 

Hood,  engine  419 

Horn  and  button  282 

Hot  weather  operation   76 

Hubs  and  bearings — banjo  type 

description   379 

installation — front  380 

installation — rear   382 

removal — front   379 

removal — rear   381 

Hubs  and  bearings — split  type 

description   383 

installation — front  384 

installation — rear   385 

removal — front  383 

removal — rear   385 

Hydraulic  and  vacuum  lines  358 

Hydrovac 

air  cleaner   353 

description   353 

installation  355 

removal   355 

I 

Identification,  vehicle   14 

Ignition  coil 

installation  196 

removal   196 

Ignition  system 

coil   196 

data   188 


Page  No. 

description   186 

distributor,  points,  and 

condenser   190 

radio  noise  suppression  267 

spark  plugs  195 

timing  188 

trouble  shooting   144 

Initial  timing  adjustment  188 

Instrument  panel 

installation  273 

removal   272 

Instruments,  gages,  and  switches 

ammeter  30  and  278 

blackout  driving  light 

switch   32  and  281 

dimmer  switch  32  and  283 

fuel  gage  28  and  277 

general   272 

horn  and  button  282 

ignition  switch  28  and  278 

instrument  panel  272 

main  light  switch  31  and  278 

oil  pressure  gage  30  and  276 

panel  lights  and 

switches   32  and  281 

speedometer  28  and  273 

stop  light  switch  32  and  283 

thermo  gage  28  and  276 

Introduction   5 

L 

Light,  blackout  driving  —  see 


blackout  driving  light 

Lights,  blackout  marker — see 
blackout  marker  lights 

Lights,  stop  and  tail — see  stop 


and  taillights 

Line  voltage  tests  240 

Loading  and  blocking  for  rail 

shipment   465 

Lubrication 

cold  weather    71 

instructions    80 

order   80 
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Manifold  heat  control 

adjustment  198 

description   198 

Manifolds,  engine 

description   165 

heat  control   198 

installation   165 

removal   165 

Manual  advance  adjustment  190 

Master  cylinder 

description   351 

installation  351 

push  rod  stop  screw 

adjustment  352 

removal   351 

N 

New  vehicle  run-in  test   99 

o 

Oil  filter 

description   175 

element  replacement  175 

replacement  176 

Oil  pan,  engine 

description   172 

draining   172 

gasket  replacement  172 

installation  173 

removal   173 

Oil  pressure  gage  30  and  276 

Operating  instructions   28 

Operation,  vehicle 

auxiliary  equipment   54 

cold  weather    69 

hot  weather   76 

on  sand  or  soft  terrain   78 

on  steep  grades   78 

prevention  of  damage  by 

submersion   79 

under  unusual  conditions   69 

under  usual  conditions   35 


Operation  of  auxiliary  equipment.  54 


Page  No. 

Operation  on  steep  grades   78 

Operation  under  unusual 

conditions   69 

Operation  under  usual  conditions.  35 
P 

Panel  lights  and  switch  281 

Pillow  block 

adjustment  check   327 

description   325 

installation  328 

removal   327 

Pitman  arm,  steering  388 

Polarizing  generator  235 

Power  hoist — see  hoist,  power 

Power  take-off 

data   293 

description   292 

dual  drive  296 

single  drive   293 

trouble  shooting   153 

Power  take-off,  dual  drive 

controls  installation  300 

controls  removal   299 

installation   297 

removal   297 

Power  take-off,  single  drive 

control  lever  installation  296 

control  lever  removal  295 

installation  294 

removal   294 

Preparation  for  temporary  storage 
or  domestic  shipment  464 

Prevention  of  damage  by 

submersion   79 

Preventive  maintenance  service 

after-operation  and  weekly  ....  109 

at-halt  108 

bef ore-operation   104 

during-operation   107 

first  echelon  103 

second  echelon  1 14 
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Propeller  shafts 

description   325 

installation  327 

removal   326 

trouble  shooting  155 

Propeller  shafts ,  and  universal 

joints,  power  hoist  451 

Pump,  water  tank  438 

R 

Radiator 

adjustment  227 

brush  guard  407 

description   224 

installation  226 

removal   225 

Radio  noise  suppression  system 

battery  circuit  270 

body  and  chassis  bonding  261 

data   261 

description   260 

generating  circuit  269 

ignition  circuit  267 

lighting  circuit  271 

trouble  shooting  152 

Rear  axles — see  axles,  rear 

Rear  spring  seat  398 

Records    5 

References   469 

Regulator,  generator 

cover  237 

description   237 

installation  237 

removal   237 

Running  boards  and  step  hangers. 423 

s 

Seats,  cab 

description   46  and  417 

installation  418 

removal   417 

Seats,  troop  430 

Service  brake  system—see  brakes, 
service 

•478 
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Sheet  metal 

engine  hood   419 

fenders  and  skirts  421 

hood  side  panels  419 

running  boards  and  step 
hangers   423 

Shifting — transmission,  transfer 
case,  and  front  axle   35 

Shipment  and  temporary  storage. 463 

Shipping  data   469 

Shock  absorbers   403 

Spare  parts,  vehicle   25 

Spare  wheel  carrier  408 

Spark  plugs 

cleaning  and  adjusting  195 

installation  196 

removal   195 

Speedometer 

cable  installation   276 

cable  removal   275 

head  installation  273 

head  removal  273 

operation    28 

Spring  suspension 

description  392 

front   392 

rear  398 

rear  spring  seat  398 

shock  absorber  403 

torque  rods  402 

trouble  shooting   159 

Standard  nomenclature  lists  470 

Starting  system 

cranking  motor   231 

cranking  motor  controls  232 

description   230 

trouble  shooting  148 

Steering  system 

adjustment  386 

description  386 

drag  link  389 

pitman  arm  388 

steering  wheel  389 

trouble  shooting   158 
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Stop  and  taillights 

description  247 

installation  248 

lamp-unit  installation  248 

lamp-unit  removal   247 

removal    .  248 

Stop  light — see  stop  and  taillights 

Stop  light  switch  32  and  283 

Strut  rod  adjustment, 

transmission  291 

Switch 

blackout  driving  light.  .32  and  281 

cranking  motor   32  and  232 

dimmer  32  and  283 

ignition   28  and  278 

main  light   3  land  278 

panel  light  32  and  281 

stop  light  32  and  283 

T 

Tabulated  data,  vehicle   16 

Taillights — see  stop  and  taillights 

Tank  body,  gasoline — see  body,  gaso- 
line tank 

Tank  body,  water — see  body,  water 
tank 

Tarpaulin,  cargo  body   49 

Temperature  gage  28  and  276 

Thermostat 

description   227 

installation  228 

removal   227 

Throttle,  hand — see  carbureter 
controls 

Tie  rod,  front  axle  314 

Tires 

inflation   370 

replacement   370 

Toe-in  adjustment  311 

Tools 

pioneer    20 

special   27 

vehicle  20 


Page  No. 

Top  deck,  cab    47 

Torque  rods  402 

Tow  hooks  407 

Towing  the  vehicle   52 

Trailer  connector   249 

Transfer  case 

control  adjustments  302 

control  cross  shaft  and  bracket 

installation  306 

control  cross  shaft  and  bracket 

removal   303 

control  levers  installation  305 

control  levers  removal  304 

control  rods  installation  306 

control  rods  removal  302 

description  '  301 

installation  307 

removal   306 

shifting   35 

trouble  shooting  154 

Transmission 

description   288 

installation  290 

power  take-off  and  controls.  .  .  .292 

removal   288 

shifting    39 

trouble  shooting  153 

Troop  seats   430 

Trouble  shooting 

battery  and  lighting  system.  . .  .  150 

brakes,  service  155 

clutch   149 

cooling  system  147 

engine  137 

exhaust  system  147 

front  and  rear  axles  154 

fuel  system   145 

generating  system  149 

ignition  system   144 

power  hoist   161 

power  take-off  153 

propeller  shafts   155 

radio  noise  suppression 

system   152 

springs   159 

starting  system   148 
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Trouble  shooting  (Cont.) 


steering  system  158 

transfer  case  . '  154 

transmission  153 

wheels,  hubs,  and  tires  157 

winch  160 

Tune-up,  engine   163 


u 

Universal  joints,  front  axle  shaft.  .315 
Universal  joints,  propeller  shaft.  .325 


V 

Vacuum  check  valve  357 

Valve  clearance  adjustment   164 

Vehicle 

cold  weather  protection   73 

description   6 

driving    44 

equipment    22 

identification   14 

operation    35 

run-in  test    99 

spare  parts   25 

special  tools   27 

tabulated  data   16 

tools    20 

towing   52 

w 

Water  pump 

description   228 

installation  229 

removal   229 

Water  tank  body — see  body,  water 
tank 

Wheel  alinement  309 


Page  No. 

Wheel  cylinders 

description   356 

installation  357 

removal   356 

Wheel,  steering  389 

Wheels 

bearing  adjustment  373 

cleaning  and  lubricating 

bearings   375 

description   366 

hubs  and  bearings — banjo  type .  379 
hubs  and  bearings — split  type.  .383 

replacement  369 

spare  wheel  carrier  408 

tightening  367 

trouble  shooting   157 

Winch 

adjustments   441 

automatic  brake   443 

cable  445 

controls   54 

data   441 

description   440 

drag  brake  445 

drive  shaft  and  universal  joint .  .  446 

installation   448 

operation    54 

removal   447 

shear  pin  replacement   58 

trouble  shooting   160 

Windshield 

installation  416 

operation   .  49 

removal   415- 

wipers  416 

Windshield  wipers   416 

Wiring,  harnesses,  and  circuits 

circuits   249 

general   249 

wiring  and  harnesses  253 
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